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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 
1. Start AutoCAD program 


2. Understand AutoCAD Workspaces 
3. Recognize all of the features in the AutoCAD Window 


LESSON 1 


STARTING AUTOCAD 


To Start AutoCAD use one of the 2 methods below. 
(Be patient it may take a few minutes to load. It is a large program) 


1. Select Start / All Programs / Autodesk / AutoCAD 2014 
or 
Double click on the AutoCAD 2014 desktop shortcut icon. 


2. The “Welcome” window should appear. 


Note: Your computer should be connected to the Internet. 


Welcome window includes three areas: Work, Learn, and Extend. 
Work allows you to start a New drawing, Open an existing drawing or Open a 
sample drawing file. 


Learn provides you with helpful videos to introduce you to the new AutoCAD 
2014 software. 


Extend allows you to browse and download applications developed by third- 
party developers using Autodesk Exchange Apps. Autodesk 360 introduces 
you to the new online document storage available to AutoCAD users. 


3. If you would prefer not to view the Welcome window at this time just select Close. 








Note: 











Work Learn Extend 
What's New in 2014 todesk Exchange Apps 
[A New — ae - Yo AY 
New Features Overview i 

Open a h The key enhancements in : 7 

p e AutoCAD® 2014. Extend AutoCAD with apps and plugins from 

’ Autodesk Exchange Apps. 

Open Sample Files 


Tables 
AutoCAD 2013 


My Feet-Inches Setup 
3/29/2013 





AutoCAD 2013 
2014-Workbook Helper 
3/29/2013 

AutoCAD 2013 

My Decimal Setup 2014 
3/29/2013 


AutoCAD 2013 


i) Tour the User Interface | 
Beas View a demo of the basic tools in 
the user interface. 












Tour Help 
Getting the most out of search- 
based Help. 


Create Objects 
How to create 2D objects. 





AutoCAD Training 





A AUTODESK. 


Training Resources 


lynda.conm 
30-Day Free Trial 


| 29) Dynamic Block Remover 
© Convert dynamic block which inserted 


Browse for Apps 


eet pel peed Bars aye V 
/ ai todesK ie 10) 





Store, share, view, and collaborate on design files 
online. Access your custom AutoCAD® settin gs 
and support files from any computer. 


Get Started 
Connect With AutoCAD 


dots: t 


Ste 


Facebook $ Twitter 








Display at Startup 











Close 


The Welcome window will appear each time you start up AutoCAD if you have not 
unchecked the M Display at Startup located in the lower left corner. 
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STARTING AUTOCAD....continued 


Depending on your graphics card, the “ Hardware Acceleration Turned Off ” window 
might appear as well as the Welcome window. Hardware Acceleration improves the 
graphics performance of AutoCAD, and also enables additional effects. 


You can choose to turn on Hardware Acceleration if this dialog box appears by 
selecting the Turn Hardware Acceleration On bution. If you choose not to turn it on at 
this stage just click on Close. If you notice graphics problems with Hardware 
Acceleration turned on, you will need to turn it off. 





A AutoCAD - Hardware Acceleration Turned Off | 








' Your current AutoCAD session is currently running with hardware 
acceleration turned off. O 
When your system uses hardware accelefation, AutoCAD graphics are processed by 
your system's video.card. Your video card and its associated video driver improve 
AutoCAD's graphics performance and enable additional graphicseffects. 


Autodesk continually tests video card and driver configurations to help determine the 
best possible performance when using AutoCAD. You can help.’ 


ee r 
p 





o DEET again r Turn Hardware Acceleration On (Ea 


Select to turn on o, | 


Hardware acceleration Close 


How to turn off Hardware Acceleration. 
1. Select the Hardware Acceleration On button on the Status Bar. 


2. Uncheck the Hardware Acceleration option from the menu. 


fone) 6) EB) Ant A ee DO RS 


| 





¥ Adaptive Degradation 


wo Hardware Acceleration 


2 Performance Tuner... 





Note: 
The Hardware Acceleration window will appear each time you start up AutoCAD if 


you have not checked the M Do not show me this again located in the lower left 
corner of the dialog box. 
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STARTING AUTOCAD....continued 


After you have closed the Welcome and Hardware Acceleration windows, the 
: lication Window” should appear. 


Note: If your screen does not appear as shown below go to the Intro section 


of this workbook and follow the steps for configuring AutoCAD to match the 
workbook configuration. 


The following pages will describe each area and element. 


| know you are anxious to start drawing but be patient and read the remainder 
of this lesson. It is very important that you understand and are familiar with 


AutoCAD ’s interface. 








Drawingl.dwg 
Autodesk 360 Featured Apps Express Tools 


are 


Layout Parame tric View Manage Output Plug-ins 


| 


aciutsm Insert Annotate 
a o © e EI- +8 Move Č) Rotate -4- Trim ~ § #S&H#BpeeAa A į] Linear ~ mA E Create G [_]ByLayer E 
©- BG Copy Mirror / ] Fillet ~ 4% | Unsaved Layer State v Leader ~ % Edit Bylayer wii (B+ 
Line Polyline Circle Arc D j Al. A = i y Text E Insert = Nas eee, Group £ 
. ~ PS | [A Stretch Fi] Scale BE Array ~ @ | 9 Mofo X ~ [Table Wr = ByLayer v B 
Draw v Modify + | Layers v Annotation v | Block ¥ Properties v u| Groups v Utilities v | Clipboard 





| ff Drawing1* 


feel!) | Pa died 


ae ~ Type a command 


ayout2 
i E e ej e a 


moog ja EA aA EOR 
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AUTOCAD APPLICATION WINDOW 


The AutoCAD Application Window default workspace 
Drafting & Annotation, is shown below. 


Important: 


| have changed my 2D background color to white for this workbook. Yours may 


be another color. You may change the color of many areas using: 
Options / Display tab / Colors button 


lf the remainder of your screen does not appear as shown below go to the Intro 
section of this workbook and follow the steps for configuring AutoCAD to match 


the workbook configuration. 


Applications Menu Button 


Quick Access toolbar 
~ Workspaces InfoCenter 


VENT K Type a keyword or phrase T G 


e Output Plug-ins Autodesk360 Featured Apps Express Tools ani 


BE : 
| 4 Bip Westone E E E 5 A Bits Bsa 
“les eae| — s al ¢4 

Viewport Tool Properties Sheet Set Switch |r 


db v | Bottom View 


gr B Manager 60 Configuration ” T Palettes Manager [E A B a Windows” 


Navigate 2D Visual Styles v x Model Viewports 


=| oe if 


User z Toolbars 
Interface 


User Interface 






















































































































































































































































































Í Model Layout] £ Layout2 


Alam eO je | + |) 8 elo 


Status Bar 


A description of each area is shown on the following pages. 
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APPLICATION WINDOW DESCRIPTIONS 


WORKSPACE 


Workspaces controls the display of ribbons, tabs, menus, toolbars, and palettes. 
AutoCAD gives you the option of deciding how you would like them displayed. 

When you use a workspace, only the menus, toolbars, and palettes that are relevant to 
a task are displayed. For example if you selected the 3D Modeling workspace only 3D 
menus, toolbars and palettes would be displayed. 


There are 3 preset Workspaces. 


Drafting & Annotation (Shown on the previous page) 

This workspace is the default display. It displays the necessary ribbons, tabs, menus, 
tools and palettes for 2D drafting. We will be using this workspace for all lessons 
within this workbook. 


3D Basics 
This 3D Basics workspace provides a simple workspace with the most basic tools for 
creating and visualizing 3D Models. 


3D Modeling 
The 3D Modeling workspace provides access to the vast array of 3D tools in AutoCAD. 


AutoCAD Classic or AutoCAD LT Classic 

AutoCAD kept the classic workspace from older releases of AutoCAD if a user 
preferred not to use the Ribbon. The classic workspace arranges the toolbars on the 
sides and top of the screen. 


HOW TO SELECT A WORKSPACE 1 


AN’ 
m ANI N 
=$ ¿ob Drafting & Annotation O~ 
Paral ine BAQnatation >A 


3D Basics 
t 3D Modeling 
2. Select one of the workspace names PD aukacaD CleZsic 

displayed. 


1. Selecting a workspace is easy. 
select the V located in the upper left 
corner of the screen. 





Save Current ås... 


9 Workspace Settings... 


Customize... 


Note: We will be using “Drafting & Annotation”. 
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APPLICATION WINDOW DESCRIPTIONS 


APPLICATION MENU 


The Application Menu provides easy access to common tools 
Each of the tools will be discussed later in the workbook. 


1. Click on the Application Menu button in the upper left corner of the AutoCAD 
display screen. (The big “A’’) 


1. Application Menu button 


Open Documents and Recent 
Documents are described on the next 
two pages. 


7 cos Drafting & Annotation m 


k 





m] Recent Documents 


By Ordered List * 


i Save As 


These will be 


discussed E Export Select this button to 
later display “Options” 


=ý . 
lay Publish 
Print z 
Select this 
D perd button to 
rawing x : 
Utilities Exit 


AutoCAD” 
la Close 


Exit AutoCAD 2014 
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APPLICATION WINDOW DESCRIPTIONS....continued 


Open Documents 


First let me emphasis this is not a method to “open” a drawing file. 


Open Documents is a list of all documents that are already open within AutoCAD. 


Display choice: The list of documents may be displayed as icons or images. 
lf you hover the cursor over a document name a preview image will appear. 





=> . 
lay Publish 
= 

Print 


Drawing 
Utilities 





Select the “Open documents” button 


: fa} Drafting & Annotation -| 


|Search Commands 











Open Documents 


Display choice 


Open drawings 


4 | 
Cg ng are listed here 


Hover the cursor over a document 
name to see a preview image 


bolster, dwg 


CAUsersiSteve\AppDataiLocahAutodesk\Autodesk Sync\Cloud 
\Steve_Heather\bolsterdwg 


Date modified: 1/25/2013 &:56:24 PM 
Version info: AutoCAD 2014 
Last saved by: 


Currently open by: 
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APPLICATION WINDOW DESCRIPTIONS....continued 


View Recent Documents 


When you select Recent Documents a list of the recently viewed documents will 
appear. 


Display choices: This list may be displayed as icons or images and may be sorted in 
an ordered list or grouped by date or file type. 


lf you hover the cursor over a document name a preview image will appear. 


Pinned Files 

You can keep a file listed regardless of files that you save later using the push pin 
button to the right. The file is displayed at the bottom of the list until you turn off the 
push pin button. 


Select the “Recent Documents” button 


Display choices 


List of 
documents 
recently 


ca 3D Helper.dwg 
opened 


2013-Workbook Helper.dwg 


3D Helper.dwg 


2014-Workbook Helper.dwg 


e Save As p ; 

s Pinned File 
$ Export 

= | 

lay Publish 





1-9 


APPLICATION WINDOW DESCRIPTIONS....continued 


Quick Access Toolbar 


The Quick Access Toolbar is located in the top left corner of the AutoCAD window. 
lt includes the most commonly used tools, such as New, Open, Save, Save as, Cloud 
Options, Print, Undo and Redo. 





How to Customize the Quick Access Toolbar 
You can add tools with the Customize User Interface dialog box. 


For Example: 

After you have completed Lesson 4 you will find that you will be using “Zoom All” 
often. So | add the “Zoom All’ tool to the Quick Access Toolbar. If you would like to 
add the “Zoom All’ tool, or any other tool, to your Quick Access Toolbar follow the 
steps below. 


1. Place the Cursor on the Quick Access Toolbar and press the right mouse button. 


2. Select “Customize Quick Access Lo = 


Remove From Quick Access Toolbar 


Toolbar...” from the menu. Bia Add Separator 
Customize Quick Access Toolbar 


Show Quick 4cless Toolbar below the Ribbon 








3. Scroll through the list of Commands to 
“Zoom, All” 





| Customizations in All Files 


il To add a command, drag a command from the Command List pane 2 
to the Quick Access toolbar, a toolbar, or tool palette. 





Command List: 








4. Press the Left mouse button on “Zoom,All” and drag it to a location on the Quick 
Access Toolbar and drop it by releasing the left mouse button. 


5. Select the OK button at the bottom of the Customize User Interface dialog box. 


The Customize User Interface dialog box will disappear and the new Quick Access 
Toolbar is saved to the current Workspace. 





To Remove a tool: 
Place the cursor on the tool to remove and press the right mouse button. 
select Remove from Quick Access Toolbar. 
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APPLICATION WINDOW DESCRIPTIONS....continued 


RIBBON 


The RIBBON provides access to the AutoCAD tools. 
The TABS contain multiple PANELS. Each PANEL contains multiple tools. 
When you select a TAB a new set of PANELS will appear. 


Tool 
Tab 
Panel 
SW eS} Drafting &fnotation ~i Drawingl.dwg Type a keyword or phrase 


nset Annotate La,out Parametric View Manage Output Plug-ins Autodesk360 Featured Apps Express Tools 


| AF | || FS |Z |G Ale 


RB ByLayer im | wee. 
ra) f © m ‘Or T 
PP ~ (4?) | Unsaved Layer State v ae 7e c$ ByLayer v ee ği D 
r 
A Stretch | Scale BE Aray ~ A | 9 Co | 7 zil ai, 


Layers v Annotation v Block v Properties v u| Groups v Utilities v Clipboard 


Paste 
ByLayer v 7 





Additional Tools 


Additional Tools: If you select the V symbol, at the bottom of the panel, the panel 
will expand to access additional tools. 


Control the display of Tabs and Panels 


Right click on the Ribbon and select which Tabs or Panels you choose to display. 
The check mark confirms the tab or panel is already displayed. 


—_ am a a — .. 




















7 a 
S Show Tabs +J v | | Home 
— _ 7” = 
Show Panels > lv Insert Draw 
v | Annotate V | Modify 
oe | Layout y Layers 
J 
krag Parametric y Annotation 
3D Tools 
y Block 
Render 
R View v! Properties 
v | | Manage v Groups 
¥ | | Output y! Utilities 
vV | | Plug-ins v Clipboard 
v | | Autodesk 360 
v | | Featured Apps 
v | | Express Tools 














Control the TAB order 


If you would like to change the order of the tabs click and drag the tab horizontally to 
the new location. 


re £53 2D Drafting & Annotation + 


Her Home tei ae ee 





Floating PANELS 


lf you prefer to separate a Panel from the Ribbon you may drag the panel off the 
Ribbon to a new location on the screen. 


APPLICATION WINDOW DESCRIPTIONS....continued 


STATUS BAR 


The Status Bar is located on the bottom of the screen. It displays the current settings. 
These settings can be turned ON or OFF by clicking on one of the buttons or by 
pressing a corresponding function key, F2, F3 etc. 





Left Side buttons Right Side buttons 


(Not discussed at 


Coordinate Display this time) 


Coordinate Display 





These numbers will change as you move the cursor. The coordinates display the 
location of the cursor in reference to the Origin. The Origin is currently in the lower left 
corner of the Drawing Area. 


First set of numbers represents the horizontal movement of the cursor (X-axis). 
second set of numbers represents the vertical movement of the cursor (Y-axis). 
Third set of numbers represents the Z-axis which is used for 3D and not discussed. 


The coordinate display is basically for reference and will be explained more later. 
Left side buttons 


The left side of the Status bar displays 15 buttons. 
These buttons can be displayed as icons or traditional text labels. 


ICONS fit) Si FRR | eC fe | fs] ie 
TRADITIONAL p 3 l 








Note: | think it will make it easier to learn if you change the display to Traditional Text. 





To change the icon display to traditional text labels. 
Right click on any of the buttons and uncheck “use icons’. 


¥ Enabled 
The check mark means “use icons”. —> Use Icons 
No check mark means “use traditional text labels”. 





Display crosshair labels 





Display 
A brief description of each button is shown on the next page. 
Each button will be discussed in more detail in future Lessons. 
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APPLICATION WINDOW DESCRIPTIONS....continued 


STATUS BAR BUTTON DESCRIPTIONS 


ICONS 





The Status Bar buttons are used to control the cursor movement and the screen 
display. The buttons are either ON or OFF. Click on the button to depress (ON). Click 
again to release (OFF). The color will also change. Light Blue is ON. Gray is OFF. 


INFER (Note: Not used in this workbook) 
Inferred Geometric Constrains automatically applies coincident constraints for 
Endpoint, Midpoint, Center, Node, and Insertion object snaps. 


SNAP (You may also use F9 to toggle ON or OFF) 

Increment Snap controls the incremental movement of the cursor. If it is ON the cursor 
will “snap” in an incremental movement. If it is OFF the cursor will move smoothly. 
You may set the increments by right clicking on the Snap button and selecting 
Settings. 


GRID (You may also use F7 to toggle ON or OFF) 

The criss-cross lines in the Drawing Area are called the Grid. It is only a drawing aid 
and will not print. The default spacing is 1 unit of measurement. You may change the 
Grid spacing at any time by right clicking on the Grid button and selecting Settings. 


ORTHO (You may also use F8 to toggle ON or OFF) 

Ortho restricts the movement of the cursor to Horizontal or Vertical. When Ortho is ON 
the cursor moves only in the horizontally or vertically. When Ortho is OFF the cursor 
moves freely in any direction. 


POLAR (You may also use F10 to toggle ON of OFF) 
PolarSnap restricts cursor movement to specified increments along a polar angle. 
More on this in Lesson 11 


OSNAP (You may also use F3 to toggle ON of OFF) 
When Osnap is ON the cursor will “snap” to preset locations on 2D objects. 
More on this in Lesson 4. 


APPLICATION WINDOW DESCRIPTIONS....continued 


STATUS BAR BUTTON DESCRIPTIONS....CONTINUED 


3DOSNAP (You may also use F4 to toggle ON of OFF) 
When 3DOsnap is ON the cursor will “snap” to preset locations on 3D objects. 
This option will be discussed in the “Advanced Workbook”. 


OTRACK (You may also use F11 to toggle ON of OFF) 
Polar tracking restricts cursor movement to specified angles. 
More on this in Lesson 11. 


DUCS (You may also use F6 to toggle ON of OFF) 
Dynamic User Coordinate System changes the grid plane to follow the XY plane of the 
dynamic UCS. Used for 3D, refer to Exercise Workbook for Advanced AutoCAD. 





DYN (You may also use F12 to toggle ON of OFF) 

When Dynamic Input is ON, you can enter coordinate values in tooltips near the 
cursor. 

More on this in Lesson 11. 


LWT 


Lineweight displays the width assigned to each object. When it is ON the lineweights 
are visible. More on this in Lesson 3. 





When Transparency Show/Hide is ON all transparent layers will be displayed. If it is 
OFF no layers will display as transparent. More on this in Lesson 3. 


op E 


lf ON, Quick Properties displays the properties of the object selected. If OFF the Quick 
Properties box will not appear. More on this in Lesson 12. 


sc [i 


Selection Cycling allows you to select objects that are overlapping. This is most useful 
when creating 3 dimensional models discussed in the Exercise Workbook for 
Advanced AutoCAD. 


AM Eg 


Provides feedback regarding the state of associative annotations when using 
parametric dimensioning. 
This option will be discussed in the “Advanced Workbook”. 
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APPLICATION WINDOW DESCRIPTIONS....continued 


FLOATING COMMAND LINE 


When you first start AutoCAD, and if the software has not been modified, the 
Command Line will be displayed at the bottom of the screen, as shown below. 





M| al> [Pi] Model Layout! £ Layout2 





woos COA A ee SIRO 


This is where AutoCAD will prompt you for information and you will enter commands, 
values and select options. Basically this is how you communicate with AutoCAD. 


You may “dock” the command line at the top or bottom of the AutoCAD window or let it 
float in the drawing area. 


To move the command line, place the cursor on the left end grip, press the left mouse 
button and drag the command line to a desired location. 


Click and drag 
To move QE ; 








4] 4]> | bil\ Model_/ Layout! / Layout2 


O aE 


To “dock” the command line drag it to the top or bottom of the drawing area. It will 
Snap to the edge. You can't dock the command line to the sides. 


You may also drag it below the drawing area as shown below. 





ite corner or [Fence/WPolygon/CPolygon]: 





tlama e voog jija AASS Ee 


Note: You may toggle the Command Line ON and OFF using Ctrl + 9. 
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APPLICATION WINDOW DESCRIPTIONS....continued 


COMMAND LINE 


How to enter a command on the Command Line. 


1. Type the first letter of a command, such as c for circle. 


Scroll Bar 


aS 


M close 
AutoComplete Command Entry 
automatically completes the entry. 
It displays a list of all the 


AEE 
E 


commands whose prefix matches 
what you have typed. This 
enables you to scroll and select 
from the list. 


EGES 
[i COPYCLIP 
COORDS 





E PE 





Click the ‘+’ sign 
for more commands 


2. A list of commands that begin with the letter c will appear. Select the desired 
command from the list. 


3. When you enter a command such as Circle, the prompt and options will be 
displayed on the command line. 


4. The prompt for Circle command asks you to: 


“Specify center point for circle” or [ 3P/2P/Ttr (tan tan radius) J: 


CIRCLE 


z x4 ()- CIRCLE Specify center point for circle or [3P 2P Ttr (tan tan radius) |: 





The information within the [ ] brackets are options that you may select. 


Clickable options are displayed in blue. 
Options displayed in Black must be typed or selected from the option menu. 


This will be discussed more in Lesson 2. Or for more advanced Command Line 
options, see Appendix-D. 


APPLICATION WINDOW DESCRIPTIONS....continued 


FLOATING COMMAND LINE 


Command and Prompt history 


As you enter commands AutoCAD records them as “history”. You may 
display this history by pressing F2 or the up arrow at the right hand end 
of the command line. 








Command: *Cancel* 

Command: *Cancel* 

Command: *Cancel* 

Command: CLIPROMPTLINES 

Enter new value for CLIPROMPTLINES <3>: 
Command: *Cancel* 

Command: *Cancel* 

Command: _.INPUTSEARCHDELAY 

Enter new value for INPUTSEARCHDELAY <3@@>: 2 
Requires an integer between 10@ and 10000. 
Enter new value for INPUTSEARCHDELAY <3@@>: 200 


Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 

Specify radius of circle or [Diameter]: 

Automatic save to C:\Users\Steve\appdata\local\temp\Drawing] 1 1 2856.sv$ ... 

Command: 

Command: - 
Command: _.erase 1 found N 





Command Line tools 


Recent commands tool displays recently selected commands. 














ERASE 

CIRCLE 

+OPTIONS 
COMMANDLINEHIDE 
QUICKCUI 

UCSICON 


Customize tool allows you to select options for the AutoComplete by selecting ‘Input 
settings’. You can also control how many lines of history are displayed and the degree 
of transparency for the Command Line. 









x wi Ty mmand 
Input Settings + AutoComplete 


Lines of Prompt History AutoCorrect 





Input Search Options... Search System Variables 
Search Content 


Mid-string Search 


Transparency... 


Options... 


Delay Time 
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APPLICATION WINDOW DESCRIPTIONS....continued 


DYNAMIC INPUT 
Dynamic Input is another method of inputting commands, values and select options. 


To use Dynamic Input you must turn ON the DYN button in the Status Bar, shown on 


page 1-14. 


lf you choose to use Dynamic Input the command will be entered in the tooltip box 
beside the cursor. 


How to enter a command using Dynamic Input. 


1. Place the cursor in the Drawing Area. 


2. Type the first letter of a command, such as c for circle. 


3. A list of commands that begin with the letter c will appear. Select the command 
from the list. 


s Tool tip box 


Œ] C (CIRCLE) 
“3, CO (COPY) 
gp COORDS 
gep CLAYER 
ma CLOSE 
CHPROP 
r- CONTOUR (SPLINE) v 


AutoComplete Command Entry 
automatically completes the 
entry. It displays a list of all the 
commands whose prefix matches 





what you have typed. This 
enables you to scroll and select 
from the list. 





4. lf you press the J down arrow the options will appear below the prompt. 


J Prompt down arrow 
Specify center point For circle or =|| JBE 


zP 


a 
O rR Options 





Notice the command entry is being displayed on the command line also. 
Using the Command Line or Dynamic Input is your choice. 


This will be discussed more in Lesson 2. Or for more advanced Command Line 
options, see Appendix-D. 


APPLICATION WINDOW DESCRIPTIONS....continued 


DRAWING AREA 

The Drawing Area is the large open area of the screen. This is where you will draw. 
Consider this your paper. 

The color of this area can be changed using Options / Display tab / Color 


ORIGIN Icon 

The Origin icon or UCS icon indicates the location of the Origin. Y 

The Origin is where the coordinates X, Y and Z originate. 

The X and Y coordinates for the Origin is O, O. 7 
This will be discussed more in future Lessons. 


CURSOR 

The Cursor is located within the Drawing Area. The movement of the 
pointing device, such as a mouse, controls the movement of the cursor. 
You will use the cursor to locate points, make selections and draw 
objects. 

The size can be changed using Options / Display tab / Crosshair Size. 


INFOCENTER 
The InfoCenter is a tool to search for information. It is located in the upper right corner 
of the screen. 


Autodesk 360 Online Services 








search Box Autodesk Exchange Apps 
pe a Help Menu 
Search Access Product Updates 


Search Box 
The InfoCenter allows you to search for information by typing key words or a question 
in the “Help Box”. After typing press <enter> 


Search 
Displays multiple search options. 





Autodesk 360 Online Services 
Sign in to Autodesk Online to access services that integrate with your desktop 
software. 


Autodesk Exchange Apps 
Displays the Autodesk Exchange window. 


Help Menu 
Displays the Helo Window 


APPLICATION WINDOW DESCRIPTIONS....continued 


VIEWCUBE and NAVIGATION BAR 


The ViewCube and the Navigation Bar are used primarily in the 3D mode. They 
enable you to view and rotate the 3D Model. 


We will not be using these tools in this Workbook. 
Refer to the “Advanced” workbook. ViewCube 


Since we are not using these tools you may choose to turn their 
display off. Follow the easy instructions below to turn the display 
off or on. 


How to turn off the View cube and Navigation bar. 


There are 2 methods: 

Navigation 
Method 1 Bar 
Type navbardisplay <enter> 
Type 0 <enter> [0 = off 1 = on] 
Type navvcubedisplay 
Type 1 <enter> 


eS 


Note: Navvcubedisplay has 4 settings: 

O = Not displayed in 2D or 3D 

1 = Displayed in 3D only (Select this one for the workbook) 
2 = Displayed in 2D only 

3 = Displayed in both 2D and 3D 





Method 2. 

1. Select the View tab 

2. Select the User Interface tool located on the User Interface panel. 
3. Uncheck the ViewCube and Navigation Bar boxes. 


Uncheck = off Check = on 


a T -ins Autodesk360 Featured Apps Express Tools 
: i Top R Å ireframe = E m S El 
Ab Orbit ~ Bottom j x aay v . - æ | - 
Forwarc & g i a. Tool 


Properties Sheet Set 
a Extents + f) Left z anager |© 60 onfi t= Palettes Mana ae 





Navigate 2D 


























Text Window 
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TOOLTIP HELP 


Basic Tooltip 
When you hover your cursor over a tool an initial 


Insert Annobate Parametric at Manage 


Tooltip will appear telling you the name of the tool FA|-| | 4+ Move © Rotate 
with a brief description. ae c= we SP |G copy Ah Mirror 
Center, Radius 


Creates 4 circle using a center point and a radius | 


Insert Annotate am] =] a= Manage egos 


++ Move  () Rotate Trim ~ 


| Sa Copy Alb Mirror | Filet + 


Extended Tooltip 
lf you hover just a little longer a graphic display, 
directly from the Help system, will appear. 


[ew CIRCLE 


Press Fl for more help 





Curent profile: é¢Unnamed Profile >> 
How to turn off Tooltips 3 : : 
sa Files | Display Plot and Publish | 5 
After you become familiar with AutoCAD ee ee 
you will want to turn these off. Or you Window Elements 
may just want to delay the extended Color scheme: {EEE 


Tooltips. 
p [E] Display scroll bars in drawing window 


1. Type options and press <enter>. [_] Display Drawing status bar 


[E] Use large buttons for Toolbars 


2. Select the Display tab Resize ribbon icons to standard sizes 
ToolTips 

3. Uncheck boxes how shortcut keys in Tool Tips 
Show extended ToolTips 


2 Number of seconds to delay 


Aw rollover Tool Tips 
Display File Tabs 
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Notes: 





LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


. Create and use a Template 

. select a Command 

. Draw, Select and Erase objects 

. Start a New drawing 

. Open an Existing Drawing 

. Open Multiple Drawings 

. Save, Backup and Recover a drawing 
. Exit AutoCAD 


CONOORWND — 


LESSON 2 


CREATE A TEMPLATE 


The first item on the learning agenda is how to create a template file from a drawing 
file. This is important: You will need this template to complete Lessons 2 through 8. 


First you need to download a drawing file. 


A. Type the website address shown below into your web browser, then press <enter> 


http://new.industrialpress.com/ext/downloads/acad/2014-workbook-helper.dwg 


B. The 2014-workbook-helper file will download automatically. 


C. Save the downloaded file to your desktop. 


Now you will create a template. (This will be a very easy task.) 


1. Start AutoCAD, if you haven't already. (Refer to page 1-2) 


2. Select the OPEN tool from the Quick Access Toolbar. (Refer to page 1-10) 


Name 


g Libraries 
eĝ® Homegroup 4 
A Steve 
JM Computer 
ci Network 
(EÑ 2014-Workbook Helper “Æ 33KB AutoCAD 








Initial View 


[E] Select Initial View 





4 i 





File name: 2014-Workbook Helper 


Files of type: | Drawing (".dwg) mi 








3. Select the Desktop directory 
4. Select the 2014-workbook-helper.dwg 


5. Select the Open button located in the lower right corner. 
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CREATE A TEMPLATE....continued 


Your screen should appear as shown below. 


| created the Rectangular shape that appears in the drawing area. | have designed 
the exercises that follow to fit on an 11 X 8.5 sheet of paper so you can easily print 
them on any letter size printer. The Rectangle represents an 11 X 8.5 sheet of paper. 
While completing the exercises within this workbook please try to draw all objects 
within this rectangle. 


The criss-cross lines are Grids. | have set them to display every 1 inch vertically and 
horizontally. You will learn more about Grids in Lesson 3. For now notice that the 
grids are 11 horizontally and 8.5 vertically. Grids are merely a visual aid and will not 
print. The size may be changed at any time and they may be turned ON or OFF easily 
by selecting the “Grid” button on the status line or F7. (Refer to page 1-13) 


The next step is to create a template from this drawing. 
Continue on to step 6 on the next page. 


Notice the drawing file name is 
J displayed here. 


=|| «+ Move Č) Rotate +--+ Z g ga Zla A į- ca  |@ Bpytayer i 
+ |G Copy AIK Mirror (] ~| 4go | Unsaved Layer State al tent Jas a c E ayer v M Gt 
Sl | EA Stretch D] Scale (B8) d| | Q ġuf B OBJECT LINE -| 7” B -| ByLayer v 


Draw ¥ Modify + Layers v Annotation v Block ¥ Properties v x 


Line Polyline Circle Arc 


[—][Top][2D Wireframe] 




















NFER sa Ab [DTH [FoLAR [oswn soOsnae [ovmAck bucs [ova [uw e a ER 


Continued on the next page... 
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CREATE A TEMPLATE....continued 


6. Select the “Application Menu” w 
7. Select Save As “ >” 


8. Select “Drawing Template”. 


6 


Me ii ne So 


(Click on arrow not words Save As) 


ma TE Drafting & Annotation 


|Search Commands 


Save a copy of the drawing 





Drawing 
Save the current drawing to the 
default drawing (DG) file format. 


Drawing to the Cloud 
Save the current drawing directly to 
your Autodesk 360 account. 


Drawing Template 

Create a drawing template (DVT) file 
in which can be used to create a new 
drawing. 


9. The name of the new file should already be highlighted in the “File name” box, if 
it's not just type in; 2014-Workbook Helper in the File name box. 


Do not type the extension .dwt, Auto 


CAD will add it automatically. 


>S 


= CRAKE vow -Toe ~ 


Name 

a PTWTemplates 

1) SheetSets 
facad -Named Plot Styles 
facad -Named Plot Styles3D 
facad 
fm acad3D 
fm) acadISO -Named Plot Styles 
fm acadISO -Named Plot Styles3D 
fm acadiso 
fm acadiso3D 
fm) Tutorial-iArch 
fm Tutorial-iMfg 
fm) Tutorial-mArch 
la Tutorial-mMfg 


«| 


File name: 


10. Select the Save button. 


2014-Workbook Helper.dwt 





Dat: Preview 


25/¢ 
25/¢ 
06/1 
06/1 
06/1 
06/1 
17⁄4 Thumbnails 
17⁄ 
17⁄ 
17⁄ 
17⁄ 
06/1 
17/C 
17 


Update sheet and view 
thumbnails now 


10 


Files of type: [AutoCAD Drawing Template (dwt) = 


ha 


Continued on the next page... 
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CREATE A TEMPLATE....continued 


11. Type the description as shown below. 


12. Select OK button. 


| Template Opti 
11 Li emplate Options 12 


ROPO 
Use for workbook Lesson ? through 8| 


Measurement 

English + 
New Layer Notification 

(@) Save all layers as unreconciled 


A Save all layers as reconciled 





Now you have a template to use for Lessons 2 through 8. 


At the beginning of each exercise you will be instructed to start a NEW drawing using 
the 2014-Workbook Helper.dwt. 


Using a template as a master setup drawing is very good CAD management. 


More on using the template on the next page 
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USING A TEMPLATE 


The template that you created from the previous pages will be used for lessons 2 
through 8. Many variables have been preset in this template. This will allow you to 
start drawing immediately. You will learn how to set those variables before you 
complete this workbook, but for now you will concentrate on learning the AutoCAD 
commands and hopefully have some fun. 


TO USE A TEMPLATE 


1. Select the NEW tool from the Quick Access Toolbar. 





Name 
_, PTWTemplates 
, SheetSets N 3 
fam) 2014-Workbook Helper 
facad -Named Plot Styles 
fm acad -Named Plot Styles3D 
fm acad 
fm acad3D 
lng) acadISO -Named Plot Styles 
lm acadISO -Named Plot Styles3D 
lm acadiso 
lm acadiso3D 
lag) Tutorial-iArch 
lay] Tutorial-iMfg 
fr) Tutorial-mArch 
faq) Tutorial-mMfg 4 








aa o 
Files of type: | Drawing Template (“.dwt) K x 





2. Select Drawing Template [*.dwt] from the “Files of type” if not already selected. 
3. Select the 2014-Workbook Helper.dwt from the list of templates. 
Note: If you do not have this template, refer to page 2-2 for instructions. 


4. Select the Open button. 
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HOW TO SELECT A COMMAND 


AutoCAD provides you with 2 different methods for selecting commands. 


One is selecting a tool from the Ribbon, the other is typing the command. Both 
methods will accomplish the same end result. You decide which method you prefer. 


An example of method 1 is shown below. Method 2 is on the next page. 


Method 1: Selecting a tool from the Ribbon 





1. First select a tab such as Home. 
2. Locate the correct Panel such as Draw. 


3. Select a tool such as Circle 
1. Tab 












a al a 


m Dre 
Home Insert Annotate 


/ Oz 


Line Polyline,y Circle’ Are 






3. Tool 


2. Panel 


a5 
Note: = [iets alae es] 
lf the tool includes multiple types it will have 


adown-arrow V 


If you select the down-arrow a sub-menu 
will appear. 


Select the desired type such as 2-Point. ane Sub- 
3-Point Menu 
The latest selection will then become the — 
current displayed tool because AutoCAD Tan, Tan, Radius 
assumes that you may need that tool again. 


Tan, Tan, Tan 





Continued on the next page... 
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HOW TO SELECT A COMMAND....continued 


Method 2: Keyboard entry 


You may type commands on the Command line (Shown below) or in the Dynamic 
Input tooltip (Shown on the next page) 
lt depends on whether you have Dynamic Input On or Off. 


COMMAND LINE 
How to enter a command on the Command Line. 
1. Place the cursor in the Command Line area. (Important) 


2. Type the first letter of a command, such as c for circle. 


aS 


: AutoComplete Command Entry 
Sra kets automatically completes the entry. 
CHPROP It displays a list of all the 

commands whose prefix matches 
CONTOUR (SPLINE ) what you have typed. This 
CH (PROPERTIES) enables you to scroll and select 
from the list. 
[i COPYCLIP 
COORDS 


fae car Dd 





3. A list of commands that begin with the letter c will appear. Select the command 
from the list. 


4. When you enter a command such as Circle the prompt and options will be 
displayed on the command line. 


Command Prompt 


CIRCLE / 


Options 


y PAR (7) CIRCLE Specify center point for circle or [3P 2P Ttr (tan tan radius)]: = 





5. The prompt for Circle command asks you to: 


“Specify center point for circle” or [ 3P/2P/Ttr (tan tan radius) J: 





The information within the [ ] brackets are options that you may select. 
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HOW TO SELECT A COMMAND....continued 


Method 2: Keyboard enitry....continued 


DYNAMIC INPUT 
Dynamic Input is another method of inputting commands, values and select options. 
To use Dynamic Input you must turn ON the DYN button in the Status Bar, shown on 


page 1-14. 


lf you choose to use Dynamic Input the command will be entered in the tooltip box 
beside the cursor. 


How to enter a command using Dynamic Input. 
1. Place the cursor in the Drawing Area. (Important) 
2. Type the first letter of a command, such as c for circle. 


3. A list of commands that begin with the letter c will appear. 
Select the command from the list. 


Tool tip box AutoComplete Command Entry 


automatically completes the entry. 
It displays a list of all the 
commands whose prefix matches 


GC (CIRCLE) 


what you have typed. This 
93 co (COPY) enables you to scroll and select 





from the list. 





ge» COORDS 

gop CLAYER 

PS CLOSE 

CHPROP 

r- CONTOUR (SPLINE) z 


4. Ifyou press the 4 down arrow the options will appear below the prompt. 


‘a Prompt [ down arrow 
Specify center point For circle or =|| RENE 


C rR options 





Notice the command entry and prompts are being displayed on the command line also. 
Using the Command Line or Dynamic Input is your choice. 
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DRAWING LINES 


A Line can be one segment or a Series of connected segments. 
But each segment is an individual object. 


r 


One Segment Series of connected Segments 
One object 5 objects 


Start the Line command using one of the following methods: 





Ribbon = Home tab / Draw Panel / 
or Line 
Keyboard = L <enter> 


Lines are drawn by specifying the locations for each endpoint. 

Move the cursor to the location of the “first” endpoint (1) then press the left mouse 
button and release. (Click and release, do Click and Drag) Move the cursor again to 
the “next” endpoint (2) and press the left mouse button. Continue locating “next” 
endpoints until you want to stop drawing lines. 





There are 2 ways to Stop drawing a line: 
Press the <enter> key or press the <Space Bar> 





2. Next 4. Next Stop 
Endpoint \ Endpoint J 


1. First 
Endpoint \ 
i. 3. Next So 5. Next 


Endpoint Endpoint 


Helpful hint: 


To quickly repeat the Line command, press the Spacebar. 





Continued on the next page... 
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DRAWING LINES....continued 


Horizontal and Vertical Lines 


To draw a Line perfectly Horizontal or Vertical select the Ortho mode by selecting the 
Ortho bution on the Status Bar or pressing the F8 key. 





oso} or E 


Try the following example: 


i: 


2. 


Select the Line command. (Refer to the previous page) 
Place the First endpoint anywhere in the drawing area. 


Turn Ortho ON by selecting the Ortho button or F8. (The “Ortho” button will 
change to blue when ON.) 


Move the cursor to the right and press the left mouse button to place the next 
endpoint. (The line should appear perfectly horizontal.) 


Move the cursor down and press the left mouse button to place the next endpoint. 
(The line should appear perfectly vertical) 


Now turn Ortho OFF by selecting the Ortho button. (The “Ortho” button will change 
to gray when OFF.) 


Now move the cursor up and to the right on an angle (the line should move freely 
now) and press the left mouse button to place the next endpoint. 


a 4. Next Endpoint 


S 7. Next Endpoint 
2. First 


Endpoint 
AS Angled Line 
Horizontal 
Line 
Vertical 5. Next 
Line Endpoint 


Ortho can be turned ON or OFF at any time while you are drawing. It can also be 
turned ON or OFF temporarily by holding down the Shift key. Release the Shift key to 
resume. 


Continued on the next page... 


DRAWING LINES....continued 


Closing Lines 


lf you have drawn 2 or more line segments, the endpoint of the last line segment can 
be connected automatically to the first endpoint using the Close option. 





3. Next 
Try the following example: Endpoint \ 


1. Select the Line command. 


2. Place the First endpoint 


2. First 
3. Place the next endpoint 
p Endpoint È = Next 
| Endpoint 
4. Place the next endpoint 
on YPE GERMEN 5. Automatically E 
Or Closes 


5. Press the right mouse button and select Close from the Shortcut menu. 


What is the Shortcut Menu? 
The Shortcut menu gives you quick access to command options. 


Enter 


Cancel 


Recent Input + 





Undo © E 


Snap Overrides r 





D er 

QuickZalc 
Using the Shortcut menu: Using the Dynamic Input down arrow: 
Press the right mouse button. You may use the right mouse button or 
The shortcut menu will appear. press the down arrow J and the options 
Select an option. will appear below the Dynamic Input 


prompt. 


METHODS OF SELECTING OBJECTS 


Many AutoCAD commands prompt you to “select objects”. This means select the 
objects that you want the command to effect. 


There are 2 methods. Method 1. Pick, is very easy and should be used if you have 
only 1 or 2 objects to select. Method 2. Window selection, is a little more difficult but 
once mastered it is extremely helpful and time saving. 

Practice the examples shown below. 


Pick Box 





Method 1. PICK : () y 
First start a command such as ERASE. (Press E <enter>) s 
Next you will be prompted to “Select Objects”, place the / 
cursor (pick box) on the object but do not press the mouse 
button yet. The object will highlight. This appearance change 
is called “Rollover Highlighting”. This gives you a preview of 
which object AutoCAD is recognizing. Press the left mouse 
button to actually select the highlighted object. 


Method 2. WINDOW selection: Crossing and Window 


P1 
Crossing: () cee i 
Place your cursor in the area up and to the right of the objects : 
that you wish to select (P1) and press the left mouse button. : 

(Do not hold the mouse button down. Just press and release) 3 

Then move the cursor down and to the left (P2) and press Ge 

the left mouse button again. : 

(Note: The window will be green and outer line is dashed.) Po = 
Only the objects that this window crosses will be selected. 


In the example on the right, all 3 circles have been selected because the Crossing 
Window crosses a portion of each. 


Window: 

Place your cursor in the area up and to the left of the objects that 
you wish to select (P1) and press the left mouse button. Then 
move the cursor down and to the right of the objects (P2) and 
press the left mouse button. 

(Note: The window will be blue and outer line is solid.) 

Only the objects that this window completely enclosed will be 
selected. 





In the example on the right, only 2 circles have been selected. 
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ERASE 


There are 3 methods to erase (delete) objects from the drawing. 
They all work equally well. You decide which one you prefer to use. 


Method 1 
Select the Erase command first and then select the objects. 


Example: 
1. Start the Erase command using one of the following: 


Ribbon = Home tab / Modify panel / 
or 
Keyboard = E <enter> 


2. Select objects: Pick one or more objects 
select Objects: Press <enter> and the objects selected will disappear. 


Method 2 
select the Objects first and then the Delete Key. 


Example: 
1. Select the object to be erased. 
2. Press the Delete Key. 


Method 3 
Select the Objects first and then select Erase command from the Shortcut Menu. 


Example: 

1. Select the object to be erased. é 

2. Press the right Mouse button. is 

3. Select Erase from the Shortcut Menu @ Copy Selection 
using the left mouse button. . = 


Draw Order 





eh 


Note: Very Important 

lf you want the erased objects to return, select the Undo tool ÉTI from the Quick 
Access Toolbar. This will Undo the last command. 

More about Undo and Redo on the next page. 


UNDO and REDO 


The UNDO and REDO tools allow you to undo or redo previous commands. 

For example, if you erase an object by mistake, you can UNDO the previous “erase’ 
command and the object will reappear. So don't panic if you do something wrong. 
Just use the UNDO command to remove the previous commands. 


The Undo and Redo tools are located in the Quick Access Toolbar. 


























Note: 
You may UNDO commands used during a work session until you close the drawing. 


How to use the Undo tool. 


1. Draw a line, circle and a rectangle. 


4 OL 


Your drawing should look approximately like this. 


2. Next Erase the Circle and the Rectangle. 


é 


(The Circle and the Rectangle disappear.) 


3. Select the UNDO arrow. 


4 OUI 


You have now deleted the ERASE command operation. 
As a result the erased objects reappear. 


How to use the Redo command: = 
select the REDO arrow and the Circle and Rectangle will disappear again. 
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STARTING A NEW DRAWING 


Starting A New Drawing means that you want to start with a previously created 
Template file. That is why | taught you “how to create a template” at the beginning of 
this lesson. You will use the 2014-Workbook Helper.dwt template each time you are 
instructed to Start a New Drawing. 


Note: Do not use the New tool if you want to open an existing drawing. 
Refer to page 2-17 to OPEN an existing drawing file. 


HOW TO START A NEW DRAWING 


1. Select the NEW tool from the Quick Access Toolbar. 





2. Select the 2014-Workbook Helper.dwt from the list of templates. 


Note: If you do not have this template, refer to page 2-2 for instructions. 


= © QE vos -ra - 


A 


Mame Dat Preview 


.) PT WTemplates 2 
.. SheetSets 

lrg) 2014-Workbook Helper 

[acad -Mamed Plot Styles 

faq] acad -Named Plot Styles3D 

[pacad 

[mg acada D 

lag) acadISO -Named Plot Styles 

faq] acadISO -Named Plot Styles3D 

lag acadiso 

lmq acadiso3D 

log] Tutorial-iArch 

faq Tutorial-iMfg 

faq Tutorial-mArch 

lag) Tutorial-mMfg 3 


4 wT 


File name: 2MAWorkbook Helper S | 
Files of type: | Drawing Template (dwt) = 





3. Select the Open button. 
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OPENING AN EXISTING DRAWING FILE 


Opening an Existing Drawing File means that you would like to open, on to the 
screen, a drawing that has been previously created and saved. Usually you are 
opening it to continue working on it or you need to make some changes. 


10B-2014 


10c-2014 


Initial View 


Select Initial View 


a 


File name: 10A-2014 


Files of type: | Drawing (".dwg)} + 





2. Locate the Directory and Folder in which the file had previously been saved. 
3. Select the File that you wish to OPEN. 


4. Select the Open button. 


OPEN MULTIPLE FILES 


The new File Tabs tool allows you to have multiple drawings open at the same time. If 
the File Tabs tool is switched on, you can open existing saved drawings or create new 


ones. 


The File Tabs tool is located on the User Interface panel of the View tab, and is a 
Light Blue color when switched on. 


View tab File Tabs tool 


A eaS a Eotn ee E e r o \ 
Manage Output Plug-ins Autodesk360 Featured Apps Express Tools i 
oa 1 Eal m 
m E S Haaa 
& 


eal lato la. aa 
Oa: S- 2- Viewport Tool Properties Sheet Set 


Home Inset Annotate Layout Parametric 


~ le | 
bh View User E Toolbars 


¥ Manager 60 Configuration ~ a Palettes Manager e B wa i Ta Interface 
Visual Styles v x Model Viewports Palettes £ 


\ File tabs File Tabs Bar 





How to open an existing saved drawing from the Files Tab 


1. Right mouse click on the ‘+’ icon. 


2. Select Open from the menu. 3 


eS a T — 
Se ta £0} Drafting & Annotatigh ~ 


Inset Annotate Layout Parametric View Manage i Outp 


aD © p E| $ Mo 


oO 
6, Co 
Line Polyline Circle Are oy Op 


Open... 


Save All 
Close All 2 





3. Locate the Directory and Folder for the previously saved file. (Refer to page 2-17) 


4. Select the File you wish to open. 


5. Select the Open button. 
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OPEN MULTIPLE FILES....continued 


How to open a new drawing from the Files Tab. 

1. Left mouse click on the ‘+’ icon. (Refer to page 2-18) 

2. Select Drawing Template (*.dwt) from the Files of type drop-down list. 
3. Select the Template you require. 


4. Select the Open button. 












3 
ok © BQ XE Yow Took ~ 

Name z Dat Preview 

.) PTWTermplates 25/0 

) SheetSets 25/0 
fry) 2014-Workbook Helper 27K 
[acad -Named Plot Styles 06, 
[acad -Nared Plot Styles3D 06/1 
acad 06/1 
lay acad3D 06/1 
lag acadISO -Named Plot Styles Liv 
lm acadIsO -Mamed Plot StylessD Lit 
acadiso 17 
lm acadiso30 wt 
lag Tutorial-iArch wt 
lm Tutorial-iMfg 06/1 
lag Tutorial-mArch 17 
faq Tutorial-mMfg wt 4 
T F 
File name: 2014-Workbook Helper x [=| 
Files of type: | Drawing Template (~.dwt) 

Drawing Template (*.dwt 








Stara (dv) 
2 

New... 

Open... 

Save 
Note: Save As... 
lf you right mouse click on any File Tab a menu appears Save All 
with various options, including closing all open drawing 
tabs except the one you just clicked on. Close 


Close All 
Close All Except This Tab 


Copy Full File Path 


Open File Location 





2-19 


OPEN MULTIPLE FILES....continued 


The new File Tabs drawing previews allow you to quickly change between open 
drawings. If you hover your mouse over any open File Tab, a preview of the Model and 
the Layout tabs are displayed. You can click on any of the previews to take you to that 
particular open drawing or view. 


Hover the mouse over any 
File Tab to see a preview of 
the Model and Layout Tabs 


ee A : - a Taare A my 
v= Py ee Oe eS) Sa = ee =) £03 Drafting & Annotation wily ld F 26 Test.dv 
File Edit View Insert Format ‘Tools Draw ~— Dimension Modify Parametric Window Help SGE 
Insert Annotate Layout Parametric Ton Manage Output Plug-ins Autodesk 360 Featured Apps Express Tools 


er <n) © E +8 Move () Rotate -“-Trim + ¢ S&B Beas É A |] Linear ~ ra FS Create 


a> ~ | Q Co Mirror ¢ | Fillet ~ gf Unsaved Layer State Leader ~ | 
Line Polyline Circle Arc 3 Copy Ah a y Tar I 


CA Stretch pl Scale = Array ~ fee 9 “haf E DIMENSION v * FA Table 


Modify + Layers v Annotation v 





Click on any of the previews 
to instantly switch to that 
Model or Layout Tab 


If an asterisk is displayed on a File Tab it means that particular drawing has not been 
saved since it was last modified. The asterisk will disappear when the drawing has 
been saved. 





These two drawings are showing the 
asterisk and have not been saved 
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SAVING A DRAWING FILE 


After starting a new drawing, it is best practice to save it immediately. Learning how to 
save a drawing correctly is almost more important than making the drawing. If you 
can't save correctly, you will lose the drawing and hours of work. 


There are 2 commands for saving a drawing: Save and Save As. 
| prefer to use Save As. 


The Save As command always pauses to allow you to choose where you want to store 
the file and what name to assign to the file. This may seem like a small thing, but it 
has saved me many times from saving a drawing on top of another drawing by 
mistake. 


The Save command will automatically save the file either back to where you retrieved it 
or where you last saved a previous drawing. Neither may be the correct destination. 
And may replace a file with the same name. So play it safe, use Save As for now. 


1. Select the Saveas command using one of the following: 


Quick Access Toolbar = | 
or 

Application Menu = Save As / Drawing 
or 

Keyboard = S <enter> Saveas 





2. Select the “Save In” location. 
(This is where the file will be saved.) 


Save Drawing As 
A g 


Name 
Eq] 2014-3D DEMO 
(Sq 2014-Workbook Helper 


Thumbnails 


[O] Update sheet and view 
thumbnails now 


3. Type the new 
File name here. 


File name: Type the new file name here| 7 


Pica itea 4. Select the 
i “Save” button. 
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AUTOMATIC SAVE 


AUTOMATIC SAVE 


lf you turn the automatic save option ON, your drawing is saved at specified time 
intervals. These temporary files are automatically deleted when a drawing closes 
normally. The default save time is every 10 minutes. You may change the save time 
Intervals and where you would prefer the Automatic Save files to be saved. 


How to set the Automatic Save intervals Curent profile: <<Unnamed Profile>> 
a a Open and Save 


File Save 


. Type options <enter> Save ze: 


Maintain visual fidelity for annotative objects 


2. Select the Open and Save tab. [Z] Maintain drawing size compatiblity 


50 Incremental save percentage 


a's 


3. Enter the desired minutes between saves. 


File Safety Precautions 


Automatic save 


. Select the OK button. D [uia 


Create backup copy with each save 
[E] Full+ime CRC validation 
[E] Maintain a log file 


D 


ac$ File extension for temporary files 


Security Options... 


Display digital signature information 








How to change the Automatic Save location 


1. Type options <enter> 


<<Unnamed Profile>> 


2 S Se | ect th e Fi le S t ab : (| Fies |O play | Open and Save | Plot and Publish | System | User E Drafting i 


Search paths, file names, and file locations: 


a- Support File Search Path 








3. Locate the Automatic Save File Location s-e Working Support File Search Path 
and click on the + to display the path. Fe ee aes 








. -B Project Files Search Path 

š -D Customization Files 

4 . Dou b | e cl ick O n the path . a- Help and Miscellaneous File Names 

c Text Editor, Dictionary, and Font File Names 
a- D Print File, Spooler, and Prolog Section Names 


5. Browse to locate the Automatic Save Location || | | -0 Prrter Suppor Fie pah 


desired and highlight it. 8 ray 


ca Color Book Locate 
a- Data Sources Location 


6 . Se | ect O K . H- E) Template Settings 
a- , Tool Palettes File Locations 
a- , Authoring Palette File Locations 


(The browse box will disappear and the new eh 
location path should be displayed under the 
Automatic Save File Location heading) 














7. Select OK to accept the change. 
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BACK UP FILES and RECOVER 


BACK UP FILES 


When you save a drawing file, Autocad creates a file with a .dwg extension. 

For example, if you save a drawing as 12b, Autocad saves it as 12b.dwg. 

The next time you save that same drawing, Autocad replaces the old with the new and 
renames the old version 12b.bak. The old version is now a back up file. 

(Only 1 backup file for each drawing file is stored.) 


How to open a back up file: 
You cant open a .bak file. 
lt must first be renamed with a .dwg file extension. 


How to view the list of back up files: 
The backup files will be saved in the same location as the drawing file. 
You must use Windows Explorer to locate the .bak files. 


How to rename a back up file: 

1. Right click on the file name. 

2. Select “Rename”. 

3. Change the .bak extension to .dwg and press <enter>. 


RECOVERING A DRAWING 


In the event of a program failure or a power failure any open files should be saved 
automatically. (Refer to page 2-22) 


When you attempt to re-open the drawing the Drawing Recovery Manager will 
display a list of all drawing files that were open at the time of a program or system 
failure. You can preview and open each .dwg or .bak file to choose which one should 
be saved as the primary file. 
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EXITING AUTOCAD 


To safely exit AutoCAD follow the instructions below. 
1. Save all open drawings. 


2. Start the EXIT procedure using one of the following. 


Ribbon = None 

or 

Application Menu = || Erit AutoCAD 2014 
or 


Keyboard = Exit <enter> 


lf any changes have been made to the drawing since the last Save As, the warning 
box shown below will appear asking if you want to SAVE THE CHANGES’? 


Select YES, NO or CANCEL. 


AutoCAD 


2 Save changes to Drawing4.dwq? 





Le Ge Gea | 
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EXERCISE 2A 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 


2. Draw the objects below using: 


A. 
. Ortho (F8) ON when drawing Horizontal and Vertical lines. 


mmo O W 


Line command 


. Ortho (F8) OFF when drawing lines on an Angle. 
. Turn Increment Snap (F9) ON 

. Turn Osnap (F3) OFF 

. Turn Grid (F7) ON 

G. 


Use the Close option 


3. Save the drawing as: EX2A 


AN 
[4 /\\ 
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EXERCISE 2B 


INSTRUCTIONS: 


1. OPEN EX2A, if not already open. 
2. Erase the missing Lines as shown. 

A. Turn Osnap (F3) OFF (It will be easier to move the cursor accurately) 
3. Save the drawing as: EX2B 


AW 
P/N 
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EXERCISE 2C 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the objects below using: 
A. Line command 
. Ortho (F8) ON when drawing Horizontal and Vertical lines. 
. Ortho (F8) OFF when drawing lines on an Angle. 
. Turn Increment Snap (F9) ON 
. Turn Osnap (F3) OFF 
. Turn Grid (F7) ON 
G. Use the Shift Key to toggle Ortho ON and OFF 
3. Save the drawing as: EX2C 


mmo O W 
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EXERCISE 2D 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the objects below using: 
A. Line command 
. Ortho (F8) ON when drawing Horizontal and Vertical lines. 
. Ortho (F8) OFF when drawing lines on an Angle. 
. Turn Increment Snap (F9) ON 
. Turn Osnap (F3) OFF 
. Turn Grid (F7) ON 
G. Use the Shift Key to toggle Ortho ON and OFF 
3. Save the drawing as: EX2D 


mmo O W 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Create a Circle using 6 different methods 

2. Create Rectangles with chamfers, fillets, width and rotation. 
3. Set Grids and Increment Snap 

4. Draw using Layers 

5. Control Layers 

6. Create Layers 


LESSON 3 


CIRCLE 


There are 6 options to create a circle. 


The default option is “Center, radius’. (Probably because that is 
the most common method of creating a circle.) 

















We will try the “Center, radius” option first. O 2-Point 
1. Start the Circle command by using one of the following: O iadi 
Ribbon = Home tab / Draw panel/ 2 ft i 
or Circle CA Tan, Tan, Radius 
Keyboard = C <enter> = 
© Tan, Tan, Tan 





2. The following will appear on the command line: 
Command: circle Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 


3. Locate the center point for the circle by moving the cursor to the desired location in 
the drawing area (P1) and press the left mouse button. 


4. Now move the cursor away from the center point and you should see a circle forming. 


5. When the circle is the size desired (P2), press the left mouse button, 
or type the radius and then press <enter>. 


Note: To use one of the other methods described below, first select the Circle 
command, then select one of the other Circle options. 


Center, Radius: (Default option) 
1. Specify the center (P1) location. 


2. Specify the Radius (P2). 


(Define the Radius by moving the cursor or typing radius) pg 


Center, Diameter: 
1. Specify the center (P1) location. 


2. Specify the Diameter (P2). (Define the Diameter by 


moving the cursor or typing Diameter) 


P2 


CIRCLE....continued 


2 Points: 
1. Select the 2 point option 


2. Specify the 2 points (P1 and P2) that will determine the Diameter . 


3 Points: 
1. Select the 3 Point option 


2. Specify the 3 points (P1, P2 and P3) on the circumference. 


The Circle will pass through all three point 


Tangent, Tangent, Radius: 
1. Select the Tangent, Tangent, Radius option . 


2. Select two objects (P1 and P2) for the Circle to be tangent to by 
placing the cursor on the object and pressing the left mouse 


button 





3. Specify the radius. 


Tangent, Tangent, Tangent: 
1. Select the Tangent, Tangent, Tangent option 


2. Specify three objects (P1, P2 and P3) for the Circle to be tangent 


to by placing the cursor on each of the objects and pressing the 


N 
= 


left mouse button. (AutoCAD will calculate the diameter. ) 


RECTANGLE 


A Rectangle is a closed rectangular shape. It is one object not 4 lines. 

You can specify the length, width, area, and rotation options. 

You can also control the type of corners on the rectangle—fillet, chamfer, or square 
and the width of the Line. 


First, let’s start with a simple Rectangle using the cursor to select the corners. 


1. 


4. 


Start the RECTANGLE command by using one of the following: 


Ribbon = Home tab / Draw panel / 
or 
Keyboard = REC <enter> 


. The following will appear on the command line: 


Command: _rectang 
Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: 


. Specify the location of the first corner by moving the cursor to a location (P1) and 


then press the left mouse button. 
The following will appear on the command line: 


Specify other corner point or [Area / Dimensions / Rotation]: 


. Specify the location of the diagonal corner (P2) by moving the cursor diagonally 


away from the first corner (P1) and pressing the left mouse button. 


P2 


Width 


P1 
OR Length 


Type D <enter> (or click on the blue letter “D”) 

Specify length for rectangles <0.000>: Type the desired length <enter>. 
Specify width for rectangles <0.000>: Type the desired width <enter>. 
Specify other corner point or [Dimension]: move the cursor up, down, right or 


left to specify where you want the second corner relative to the first corner 
and then press <enter> or press left mouse button. 
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RECTANGLE....continued 


OPTIONS: Chamfer, Fillet and Width 


Note: the following options are only available before you place the first corner of the 
Rectangle. 





CHAMFER 

A chamfer is an angled corner. The Chamfer option automatically draws all 4 corners 
with chamfers simultaneously and all the same size. You must specify the distance for 
each side of the corner as distance 1 and distance 2. 


Example: A Rectangle with dist! = .50 and dist2 = .25 


a 







1. Select the Rectangle command 

2. Type C <enter> (or click on the blue letter “C”) 

3. Enter .50 for the first distance 

4. Enter .25 for the second distance ny 
5. Place the first corner (P1) Dist 1 
6. 


Place the diagonal corner (P2) Dict? 


FILLET 
A fillet is a rounded corner. The fillet option automatically draws all 4 corners with 


fillets (all the same size). You must specify the radius for the rounded corners. 


Example: A Rectangle with .50 radius corners. 


1. Select the Rectangle command P2 
2. Type F <enter>( or click on the blue letter “F’) 

3. Enter .50 for the radius. P1 Radius 

4. Place the first corner (P1) \ 

5. Place the diagonal corner (P2) aS 


Note: You must set Chamfer and Fillet back to “0” before defining the width. 
Unless you want fat lines and Chamfered or Filleted corners. 


WIDTH 

Defines the width of the rectangle lines. 

Note: Do not confuse this with the “Dimensions” Length and Width. 
Width makes the lines appear fatter. 


Example: A Rectangle with a width of .50 


. Select the Rectangle command Width 
Type W <enter> (or click on the blue letter “W”) 

Enter .50 for the width. 

Place the first corner (P1) 

Place the diagonal corner (P2) 


os SS 
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RECTANGLE....continued 


OPTIONS: Area and Rotation 
Note: the following options are available AFTER you place the first corner of the 
Rectangle. 


AREA 

Creates a Rectangle using the AREA and either a LENGTH ora WIDTH. Ifthe 
Chamfer or Fillet option is active, the area includes the effect of the chamfers or fillets 
on the corners of the rectangle. 


Example: A Rectangle with an Area of 6 and a Length of 2. 


1. Select the Rectangle command 

2. Place the first corner (P1) 

3. Type A <enter> for Area. (or click on blue “A’) 
4. Enter 6 <enter> for the Area 
5 
6. 


. Select L <enter> for length option (or click on blue “L”) M 


Enter 2 <enter> for the length 
P1 — = E 
Length 
ROTATION 


(The width will automatically be calculated) 

You may select the desired rotation angle after you place the first corner and before 
you place the second corner. The base point (pivot point) is the first corner. 

Note: All new rectangles within the drawing will also be rotated unless you reset the 
rotation to 0. This option will not effect rectangles already in the drawing. 








Example: A Rectangle with a rotation angle of 45 degrees. 


yf” 


Select the Rectangle command 

Place the first corner (P1) 

Type R <enter> for rotation. (or click on blue “R’) 
Enter 45 <enter> 

Place the diagonal corner (P2) 


Oa a T 





GRID and INCREMENT SNAP 


GRID is the criss-cross lines in the drawing area. The grid is only a drawing aid to 
assist you in aligning objects and visualizing the distances between them. 
The Grid will not plot. (Refer to page 1-13) 


INCREMENT SNAP controls the movement of the cursor. If it is OFF the cursor will 
move smoothly. If it is ON, the cursor will jump in an incremental movement. 
(Refer to page 1-13) 


The DRAFTING SETTINGS dialog box allows you to set INCREMENT SNAP and 
GRID spacing. You may change the Grid Spacing and Increment Snap at anytime 
while creating a drawing. The settings are only drawing aids to help you visualize the 
size of the drawing and control the movement of the cursor. 


1. Select DRAFTING SETTINGS by using one of the following: 


Keyboard = DS <enter> 


Status Bar = Right Click on SNAP or GRID button and 
select SETTINGS. 


2. The dialog box shown below will appear. 


IA. Drafting Settings 





Snap and Grid ‘Dolar Tracking | Object Snap | 3D Object Snap | Dynamic Input | Quic} 4 | > 








3 [E] Snap On (F9) [F] Grid On (F7) The grid lines can 
Snap spacing Grid style be displayed as a 
Gap nadin: 0.250 Display dotted grid in: . 
- [0] 2D model space | d otted I ine 
Snap Y spacing: 0.250 [E] Block editor 
Equal X and Y spacing o lie 
Make changes d Peele 
t th S Polar spacing — Grid X spacing: 
O z pie Polar distance 0.000 Grid Y spacing: 
an rl as . = . 
, rues Major line every: = U S in g yo u r 
settings here. i aes 
© Grid snap rim template, confirm 
ann ra ge that these 3 boxes 
i [E] Display grid beyond Limits are n ot C h ec ked 
© PolarSnap [E] Follow Dynamic UCS 
4 and resave your 
m template: 





3. Select the “Snap and Grid” tab. 


4. Make your changes and select the OK button to save them. 
If you select the CANCEL button, your changes will not be saved. 


LAYERS 


A LAYER is like a transparency. Have you ever used an overhead light projector? 
Remember those transparencies that are laid on top of the light projector? You could 
stack multiple sheets but the projected image would have the appearance of one 
document. Layers are basically the same. Multiple layers can be used within one 
drawing. 


annotations 
The example, on the right, shows 3 layers. 


One for annotations (text), one for dimensions and one dimensions 


for objects. | 
objects 


HOW TO USE LAYERS 
First you select the layer and then you draw the objects. 
Always select the layer first and then draw the objects. 


It is good “drawing management” to draw related objects on the same layer. 

For example, in an architectural drawing, you would select layer “walls” and then draw 
the floor plan. 

Then you would select the layer “Electrical” and draw the electrical objects. 

Then you would select the layer “Plumbing” and draw the plumbing objects. 

Each layer can then be controlled independently. 

If a layer is Frozen, it is not visible. When you Thaw the layer it becomes visible again. 
(Refer to the following pages for detailed instructions for controlling layers.) 


| |? | |e | | | ||| |G 





2 Unsaved Layer State 
[0 Soh pm onecrane—* | 
9 &of Mo se 
HOW TO SELECT ALAYER () © of MBP BORDERLINE 
7 oof HB pricks 
1. Go to Ribbon = Home tab / Layers panel Q of [C] CENTERLINE 
2. Select the drop down arrow V : : eg 
3. Highlight the desired layer and press the Y TEE 
left mouse button. VM of 
The selected layer becomes the 3 YY tof DE PAANTOM LINE 
“Current” layer. All objects will be Y oof C PLANTS 
located on this layer until you select ? & of HE rcor 
a different layer. G Ot af B SECTION LINE 


CV of? BB svmeot 
G tof Text 
T C T wal 
7 È T E now 


CONTROLLING LAYERS 


The following controls can be accessed using the Layer drop down arrow V. 


() to} [Bj OBJECT LINE | 
ON or OFF 


Ifa layer is ON it is visible. Ifa layer is OFF it is not visible. 
Only layers that are ON can be edited or plotted. 


FREEZE or THAW 
Freeze and Thaw are very similar to On and Off. A Frozen layer is not visible and a 
Thawed layer is visible. Only thawed layers can be edited or plotted. 


Additionally: 

a. Objects on a Frozen layer cannot be accidentally erased 

b. When working with large and complex drawings, freezing saves time because frozen 
layers are not regenerated when you zoom in and out. 


LOCK or UNLOCK 
Locked layers are visible but cannot be edited. 
They are visible so they will be plotted. 


4\|2)|S| 3) 4/445 


Unsaved Layer State 


piap 









EFIT 
Q È aP E BorDERUNE oie 
This layer is ON or OFF ay | | ayer Drop 
(Yellow=On Blue=Off) Y 7 nf E Bricks down arrow 
() © af E] CENTERLINE 
(QY of B DIMENSION 
oe Oo: DOOR 
Highlighted layer Y a 
name indicates the YY of C HATCH 
“current” layer LV iO of [BD HIDDEN LINE 
.Q <= oP DB opsect une 
This layer is FROZEN of OB PHANTOM LINE 
ene q of C PLANTS Layer name 


, ($3 of E ROOF 
) CE oP BBE SECTION LINE 


0 CPbf Blsymeot 


G C aT GP Text Layer color swatch 
F AA) M wa 


E now 
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This layer is THAWED 
(sun) 


This layer is LOCKED 





This layer is UNLOCKED 


CONTROLLING LAYERS....continued 


To access the following options you must use the Layer Properties Manager. 
You may also access the options listed on the previous page within this dialog box. 


To open the Layer Properties Manager use one of the following. 


Ribbon = Home tab / Layers panel / 


or 
Keyboard = LA <enter> 


Delete Layer: 
See below 


New Layer 
Page 3-15 


S Close 


m 


ren layer: OBJECT LINE 


Lineweights: 
Refer to pages 


Set Layer Current 3-12 and 3-13 












Q 


Search for layer 





















































& B| & (XV) DP 
Status Name aj On Freeze Lock Color Linetype Lineweight Transparency Plot Style Plot New VP Freeze Description 
ay All a 0 9? © Ff BE white Continuous mmm 0,047" 0 Color_7 S cP, 
‘EÈ All Used Layers || BORDERLINE 9 © of E white Continuous mmm 0,047" 0 Color7 B B 
FF BRICKS ? $- of E red Continuous 0,031" 0 Color_1 S ce, 
Æ CENTERLINE ? W- of OF cyan CENTER Default 0 Color_4 & cP, 
F DIMENSION 9 © cof W blue Continuous Default 0 Color_5 & cP; 
Current GF DOOR ? & of OO green Continuous === (),031" 0 Color_3 So cP, 
7 HATCH ? wW- of [] green Continuous Default 0 Color_3 & cP, 
Layer iz HIDDEN LINE ? $- of (i magenta HIDDEN Default 0 Color_6 Ss cP, 
Iv) OBJECT LINE 9 © of red Continuous = 0,031" 0 Color_1 eS Eh 
a PHANTOM LINE | Ẹ $- of Gi magenta PHANTOM Default 0 Color_6 we Eh 
FF PLANTS ? w of [] green Continuous === (),031" 0 Color_3 & cP, 
5 7 ROOF ? & ff 8 Continuous === 0.031" 0 Color_8 aca E5 
a GF SECTION LINE ? $: cf W white PHANTOM Default 0 Color_7 (S) cP, 
< a SYMBOL 9 © of red Continuous = 0,031" 0 Color_1 vw Eh 
a a TEXT 9 %&® cof By blue Continuous Default 0 Color_5 ef ry 
T 7 WALL ? $ & i red Continuous s_(0.031" 0 Color_1 $ cP, 
£ ae WINDOW ? $ of W blue Continuous === (),031" 0 Color_5 = E5 
S [E] Invert filter <| ii | + 
— 
z: All: 17 layers displayed of 17 total layers a 
Color: Linetype: Not Plottable: 
Page 3-11 Page 3-16 See below 


HOW TO DELETE AN EXISTING LAYER 


Highlight the layer name to be deleted. 
. Select the Delete Layer tool. 

Or 
Highlight the layer name to be deleted. 
2. Right click and select Delete Layer 


N — 


— 


PLOT or NOT PLOTTABLE 

This tool prevents a layer from plotting even though it is visible within the 
Drawing Area. 

A Not Plottable layer will not be displayed when using Plot Preview. 

lf the Plot tool has a slash the layer will not plot. 


3-10 


LAYER COLOR 


Color is not merely to make a pretty display on the screen. Layer colors can help 
define objects. For example, you may assign color Green for all doors. Then, ata 
glance, you could identify the door and the layer by their color. 

Here are some additional things to consider when selecting the colors for your layers. 


Consider how the colors will appear on the paper. 
(Pastels do not display well on white paper.) 


Consider how the colors will appear on the screen. 
(Yellow appears well on a black background but not on white.) 


How to change the color of a layer. 


Current layer: OBJECT LINE 


2. Select the 
BORDERLINE x : Color 
BRICKS ee : Swatch or 
Oc word 





1. Select the layer 
that you want 
to change. 


AutoCAD Color Index (ACT: 


3. Select the color from the Index 


or primary color strip. (The 
color name or number will 


appear in the color box.) 


4. Select OK button 





Current layer: OBJECT LINE 
So |é 
| | All q ry. 5. The color 
2% All Used Layers BORDERLINE ren i selected will 
BRICKS w appear on the 


CENTERLINE layer line. 
DIMENSION 
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LINEWEIGHTS 


A Lineweight means “how heavy or thin is the object line’. 
It is “qood drawing management’ to establish a contrast in the lineweights of entities. 


In the example below the rectangle has a heavier lineweight than the dimensions. The 
contrast in lineweights makes it easier to distinguish between entities. 





LINEWEIGHT SETTINGS 
Lineweights are plotted with the exact width of the lineweight assigned. 
But you may adjust how they are displayed on the screen. (Refer to #4 below) 


IMPORTANT: Before assigning lineweights you should first select the Units for 
Listing and Adjust Display Scale as shown below. 


1. Select the Lineweight Settings box using one of the following: 


Keyboard = Iw <enter> 
or 
Status Bar = Rt. Click on LWT button and 


select Settings. 2. Select Inches or MM 


là Lineweight Settings ha * 
Lineweights Units for Listing 
i Milimeters {mm} (@) Inches (in) 3. Select Display 
E [7] Display Lineweioht Lineweight box 
puny | 4. Click and drag to adjust 
5. Select OK the “Displayed Scale” of the 
button lineweight. (Note: This will 


a Curent Lineweight: ByLayer 


not effect the width when 


plotted) 





NOTE: These settings will be saved to the computer not the drawing and will 
remain until you change them. 
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ASSIGNING LINEWEIGHTS 


Note: Before assigning Lineweights to Layers make sure your Lineweight settings 
(Units for listing and Adjust Display scale) are correct. Refer to the previous page. 


ASSIGNING LINEWEIGHTS TO LAYERS 


1. Select the Layer Properties Manager using one of the following: 


Ribbon = Home tab / Layers panel / 


or 


Keyboard = LA <enter> 


x 





hr Current layer: OBJECT LINE 


E 


& Fe | <5 


£& Filters <<|] Status 


ty a KY 


Name 


al On Freeze 


Lock Color 


Linetype 


Lineweight 


Transparency Plot Style 


Search for layer Q 


GHP 





‘ZF All 
-£6 All Used Layers 





0 
BORDERLINE 
BRICKS 
CENTERLINE 
DIMENSION 
DOOR 
HATCH 
HIDDEN LINE 
OBJECT LINE 


PHANTOM LINE 


PLANTS 
ROOF 


SECTION LINE 


DWOIDDDOOVDOODOOODOODD 


TA TA TE TE E R E XE Te Ue Te Te WE TE VGE TOE NE 


Eb Ey 


Ey EP B BB Bs Bs By BB BB ES Eb By 


white 
white 
E red 

E red 

E blue 

C] green 
C] green 
E| magenta 
E red 

E| magenta 
C] green 
E £ 

E white 
E red 

E blue 

E red 

E blue 


Continuous 
Continuous 
Continuous 
CENTER 

Continuous 
Continuous 
Continuous 
HIDDEN 

Continuous 
PHANTOM 
Continuous 
Continuous 
PHANTOM 
Continuous 
Continuous 
Continuous 
Continuous 


mm 0047" 
mm 0047" 
wee ()031" 


Default 
Default 


wee ()031" 


Default 
Default 


— (0) 031" 


Default 


wee ()031" 
wee ()031" 


— Default 


sa 0.031" 


Default 


= VY) 031" 
-m (\03]" 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


-QODDSOHKHHHHVHDHDHOg| =F 


-AAAA AAAA AAAA 


[E] Invert filter << 











{i} Layer Properties Manager 


All: 17 layers displayed of 17 total layers 





M 


Highlight a Layer (Click on the name) 


OO 


. Click on the Lineweight for that layer. 


Lineweights: 


D 


. Scroll and select a lineweight from the list. 


. Select the OK button. 


Ql 


Default 
0.031" 


Original: 


5 New: 





Note: 
Lineweight selections will be saved within the current drawing and will not effect any 
other drawing. 
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TRANSPARENCY 


Each layer may be assigned a transparency percentage from 0 to 90 percent. 
O would not be transparent at all and 90 would be 90% transparent. 


ASSIGNING TRANSPARENCY TO LAYERS 


1. Select the Layer Properties Manager using one of the following: 


Ribbon = Home tab / Layers panel / 


or 
Keyboard = LA <enter> 





Current layer: OBJECT LINE Search for layer Q 


& Filters <<|| Status Name al On Freeze Lock Color Linetype Lineweight Transparency Plot Style 
oF All 
‘€% All Used Layers 








0 

BORDERLINE 
BRICKS 
CENTERLINE 
DIMENSION 
DOOR 

HATCH 

HIDDEN LINE 
OBJECT LINE 
PHANTOM LINE | 


5 


E white Continuous memm 0.047" 
white Continuous mem 0.047" 
E red Continuous === 0,031" 
E ed CENTER Default Color_1 


0 Color? 
90 
0 
0 
HH blue Continuous Default 0 Color_5 
0 
0 
0 
0 
0 


Color? 
Color_1 


m 


C] green Continuous === 0,031" Color_3 
C] green Continuous Default 
E] magenta HIDDEN Default 
E red Continuous === 0,031" 
E] magenta PHANTOM Default 


Color_3 
Color_6 
Color_1 


FA TE TE TE UE TE A O A NE 
na Eb 


4 


Color_6 





LAELAE th rh AT 


AALALA ARI 


[| Invert filter «<< 


All: 17 layers displayed of 17 total layers 














{i} Layer Properties Ma 


N 


Highlight a Layer (Click on the name) 


3. Click on Transparency for that layer. 


D 


. Select a Transparency from the list. 


Ql 


. Select the OK button. 





Controlling Transparent display 
You may toggle the display of Transparent objects ON or OFF by selecting TPY button 
on the Status bar. 


Transparency OFF Transparency ON 


Note: Transparency selections will be saved within the current drawing and will not 
effect any other drawing. 


Plotting Transparent Objects 

Plotting transparency is disabled by default. To plot transparent objects, check the 
Plot transparency option in either the Plot dialog box or the Page Setup dialog box. 
This will be discussed in Lesson 26 
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CREATING NEW LAYERS 


Using layers is an important part of managing and controlling your drawing. It is better 
to have too many layers than too few. You should draw like objects on the same 
layer. For example, place all doors on the layer “door” or centerlines on the layer 
“centerline”. 


When you create a new layer you will assign a name, color, linetype, lineweight, 
transparency and whether or not it should plot. 


1. Select the Layer command using one of the following: 


Ribbon = Home tab / Layers panel / 
or 
Keyboard = LA <enter> 


2. New Layer tool 


x 
Current layer: 0 Search For layer q 
ajl é E £8 @z me K7 


LZ 

fS Filters && || Status | Name à Freeze Lock. Color Linetype Lineweight Transparency | Flot Style Plot 

E = All Za i Qo w i of BE white Continuous — Default 0 color? eS 
L-ES Al Used Layers | w ú Ered FENCELINEL —— 0.021" 0 Solor_1 eS 


a 4. Features 


[Invert Filter 


All: 2 layers displayed of 2 total layers 





km 
an 
m 
Š 
m 
= 
wa 
= 
i 
a 
E 
= 
& 
km 
a 
=) 


2. Select the New Layer tool and a new layer will appear. 


OO 


. Type the new layer name and press <enter> 


NK 


. Select any of the features and a dialog box will appear. 


Features: 

Refer to the previous pages for controlling and selecting color, lineweights and 
transparency. 

Refer to the next page for Linetype. 


3-15 


LOADING and SELECTING LAYER LINETYPES 


In an effort to conserve data within a drawing file, AutoCAD automatically loads only 
one linetype called “continuous”. If you would like to use other linetypes, such as 
“dashed” or “fenceline’, you must Load them into the drawing as follows: 


Current layer: Search for layer CL 


SB | & 7 EX S ae 


£& Filters €< || Status | Name Freeze | Lock | Color Linetype 


El = al ag 0 1- of” W white Ati 
hee All Used Layers FENCE 1- oy i red CSc 





1. Select 
the Linetype 


Linetype Appearance Description 


ontinuous —____- Solid line 









2. Select the LOAD 
button 














i acadiso lin 
3 a Se l ect a Available Linetypes 








linetype. 
Dash dot (29 __. 
Dashed 
Dashed (.5x) 
Dashed (2x) 
4. Select the OK Divide 
button Ta 


5. Select the linetype 
to assign to the a 
layer 














6. Select the OK 7. Linetype 
button appears 

on the 
layer line 


Current layer: 0 


£7 Ee | =o 


Ge = all 


£6 All Used Layers 
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EXERCISE 3A 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the LINES below using: 

A. Line command 

B. Ortho (F8) ON. 

C. Turn Increment Snap (F9) ON 


. Select the appropriate layer, then select the Line command, then draw a line. 


A OQ 


. Select the appropriate layer, then select the Line command, then draw a line. 
5. Select the appropriate layer, then select the Line command, then draw a line. 

Are you noticing a pattern here? 
6. Save the drawing as: EX3A 


BORDERLINE 





CENTERLINE 


DIMENSION 
DOOR 
HATCH 
HIDDEN LINE 
Do not 
enter text. OBJECT LINE 


You will PHANTOM LINE 


learn Text 
soon. 


PLANTS 

ROOF 
SECTION LINE en 

TEXT 

WALL 


WINDOW 
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EXERCISE 3B 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Change the Increment Snap to .20 and Grid spacing to .40 
lf you have the Snap and Grids set correctly it will be easy. 
3. Make sure SNAP and GRID status bar buttons are ON. 
4. Draw the objects below using layer Object Line. 
Review pages 3-2 through 3-6 for Circle and Rectangle options. 
5. Do not dimension, you will learn dimensioning soon. 


6. Save the drawing as: EX3B 
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EXERCISE 3C 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the Rectangles below using the options: 
Dimension, Chamfer, Fillet, Width and Rotation 





3. Use layer Object Line. 
4. Save the drawing as: EX3C 


Rectangle Dimensions: Length = 3 Width = 2 
Chamfer = Dist1 = .50 Dist2 = .50 


Rectangle Dimensions: Length = 3 Width = 2 
Fillet = .50 


Rectangle Dimensions: Length = 3 Width = 2 
Rotation = 45 
Chamfer = 0 
Fillet = 0 


Rectangle Dimensions: Length = 3 Width = 2 
Width = .200 
Rotation = 0 
Chamfer = 0 
Fillet = 0 
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EXERCISE 3D 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 

2. Important, important: Draw the objects below using the following Layers: 
Roof, Wall, Window, Door and Plants 

3. You can change Snap and Grid settings to whatever you like. 

4. You decide when to turn Ortho and Snap ON or OFF. 

5. All objects must be placed accurately. All lines must intersect exactly. 

6. Save the drawing as: EX3D 
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EXERCISE 3E 


INSTRUCTIONS: 


1. Open EX3D. (Use OPEN not NEW to open an existing drawing) 
2. Make layer Object “current” 


(I am having you do that because you can’t Freeze or Lock a layer that is current and 





| want to make sure that none of the layers that you used in the drawing is current.) 





3. Freeze the following layers: Window and Plants (Do not use erase) 
4. Lock layer Roof 
5. Try to erase any of the roof lines. 
You can't because the Roof layer is Locked. 
6. Save the drawing as: EX3E 
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EXERCISE 3F 


INSTRUCTIONS: 


1. Start a new file using template Acad (do not select Acad3D) 
(Located in the Template list 3 names below your 2014-Workbook Helper template) 


2. Load Linetypes Zigzag, Gas Line and Dashed (Refer to page 3-16) 


Current layer: GAS Search For layer cL | 


E 


Color Lineweight Flot Style 


=f All | 1i W white Continuous Default Color? 
ES Al Used Layers || Æ Q i- A E green ZIGZAG 0.020" 

lla? GAS Ct E red GAS LINE 0.047" 
| oy INVISIBLE | i 7 P| magenta DASHED 





3. Create 3 layers named Fence, Gas and Invisible. (Refer to page 3-16) 


Assign the Name, Color, Linetype and Lineweight as shown above. 
4. Draw the LINES below using the new layers: 
A. Select the layer 
B. Select the Line command 
C. Draw the lines approximately 5 inches long. 


D. Ortho (F8) ON. 


5. Save the drawing as: EX3F 


2S o SS Layer Fence 


Layer Gas 


Layer Invisible 
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EXERCISE 3G 


INSTRUCTIONS: 


1. Open EX3B 
2. Open the Layer Properties Manager (Refer to page 3-10) 
3. Change Transparency of the Object Line layer to 70 (Refer to Page 3-14) 


Current layer! OBJECT LINE Search For layer g 


Es E | EG 


Ee Filters Status | Mame à || Linetype Lineweight Transparency | Flat Style ** 


| El = al = 0 Continuous 0.047" 

-ES All Used Layers || BORDERLINE Continuous 0.047" 
-_ BRICKS Continuous 0.031" 
= CENTERLINE CENTER Default 
-_ DIMEN SION Continuous Default 
a DOOR Continuous 0.031" 
Ly HATCH Continuous Default 
<= HIDDEN LINE HIDDEN Default 
ag OBJECT LINE Continuous 0.031" 


D D oc oc å oa a & 
D D D D D D D D D D 


iri fi Ca Ca Ca Ca Ca Ca Cai Cì 
oO O 88 OA O 080 8 8 8 0O 


PHANTOM LINE PHANTOM Default 


| 
[| Invert Filter alz eee 


Ol: 17 layers displayed of 17 total layers 


im 
Sn | 
© j| 
& || 
m 
= 
r] 
$ 
+= || 
= f 
a 
= 
= 
D 
mm 
a 
—l 





TPY = OFF TPY = ON 


4. Select the TPY status button to show or hide Transparency. 
5. Save the drawing as: EX3G 
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Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Understand Object Snap 

2. Use Running Object Snap 

3. Use the Zoom options to view the drawing 

4. Change the Drawing Limits 

5. Select the Units of Measurement and Precision 


LESSON 4 


OBJECT SNAP 


In Lesson 3 you learned about Increment Snap. Increment Snap enables the cursor 
to move in an incremental movement. So you could say your cursor is “snapping to 
increments’ preset by you. 


Now you will learn about Object Snap. If Increment Snap snaps to increments, what 
do you think Object Snap snaps to? That's right; “objects”. Object snap enables you 
to snap to “objects” in very specific and accurate locations on the objects. 

For example, the endpoint of a line or the center of a circle. 


How to select from the Object Snap Menu 
1. You must select a command, such as LINE, before you can select Object Snap. 


2. While holding down the shift key, press the right mouse button The menu shown 
below should appear. 


3. Highlight and press left mouse button to select. 


» Temporary track point 
~ | From 
Mid Between 2 Points 
Point Filters 


3D Osnap 


Endpoint 
Midpoint 


NS 


Intersection 


a 
a 
os F A 


T 


Apparent Intersect 


- Extension 


Center 


Quadrant 


to 


Tangent 


Perpendicular 
Parallel 

Node 

Insert 

Nearest 


*  Wone 





. snap Settings... 


The following object snaps will be discussed in this Lesson: 

Endpoint, Midpoint, Intersection, Center, Quadrant, Perpendicular and Tangent. 
Refer to their descriptions on the next page. 

The remaining will be discussed in future lessons. 
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OBJECT SNAP....continued 


Object Snap Definitions 


Object snap is used when AutoCAD prompts you to place an object. Object snap 
allows you to place objects very accurately. 


A step by step example of “How to use object snap” is shown on the next page. 





Note: You may type the 3 bold letters shown rather than select from the menu. 


ENDpoint 
MIDpoint 
INTersection 
CENter 
QUAdrant 
TANgent 
PERpendicular 


Snaps to the closest endpoint of a Line, Arc or polygon 
segment. Place the cursor on the object close to the end 
and the cursor will snap like a magnet to the end of the line. 


Snaps to the middle of a Line, Arc or Polygon segment. 
Place the cursor anywhere on the object and the cursor will 
snap like a magnet to the midpoint of the line. 


Snaps to the intersections of any two objects. Place the 
cursor directly on top of the intersection or select one object 
and then the other and Autocad will locate the intersection. 


Snaps to the center of an Arc, Circle or Donut. Place the 
cursor on the object, or at the approximate center location 
and the cursor will snap like a magnet to the center. 


Snaps to a 12:00, 3:00, 6:00 or 9:00 o'clock location on a 
circle or ellipse. Place the cursor on the circle near the 
desired quadrant location and the cursor will snap to the 
closest quadrant. 


Calculates the tangent point of an Arc or Circle. Place the 
cursor on the object as near as possible to the expected 
tangent point. 


Snaps to a point perpendicular to the object selected. Place 
the cursor anywhere on the object then pull the cursor away 
from object and press the left mouse button. 
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How to use OBJECT SNAP 


The following is an example of attaching a line segment to previously drawn vertical 
lines. The new line will start from the upper endpoint, to the midpoint, to the lower 
endpoint. 


1. Turn Off SNAP, ORTHO and OSNAP on the Status Bar. (Gray is OFF) 


inreg ) SNAP |GRi [ORTHO POLAK OSNAP] JoosNAPJOTRACK}DUCS]DYN)LWT|TPY]aP|sC/AM 
N—_ ee” N—__ N—_ ee” 


2. Select the Line command. 





3. Draw two vertical lines as shown below (they don't have to be perfectly straight) 


4. Select the Line command again. 


5. Hold the shift key down and press the right mouse button. 


o Temporary track point 


6. Select the Object snap Endpoint from the object snap menu. |i From 


Mid Between 2 Points 
Point Filters 


3D Osnap 


* Endpoint 


7. Place the cursor close to the upper endpoint |: cee 
of the left hand line. S | iesen 


i Apparent Intersect 


-- Extension 


The cursor should snap to the end of the line like a magnet. 
A little square and an “Endpoint” tooltip are displayed. 





Center 





i) Quadrant 


Tangent 


_ Perpendicular 


Parallel 
Ve 
o | Node 
d Insert 
T ; 


H Nearest 


* Alone 





. Osnap Settings... 


8. Press the left mouse button to attach the new line to the upper endpoint of the 
previously drawn vertical line. (Do not end the Line command yet.) 


Continued on the next page... 


How to use OBJECT SNAP....continued 


9. Now hold the shift key down and press the right mouse button and select the 
Midpoint object snap option. 


“Endpoint 


yf Midpoint 


a : 
As, | Intersection 





10. Move the cursor to approximately the middle of the right hand vertical line. 


— 


The cursor should snap to the midpoint of the line like a magnet . 
A little triangle with a “Midpoint” tool tip are displayed. 








11. Press the left mouse button to attach the new line to the midpoint of the previously 
drawn vertical line. (Do not end the Line command yet.) 


12. Now hold the shift key down and press the right mouse button and select the 
object snap Endpoint again. 


13. Move the cursor close to the lower endpoint of the left hand vertical line. 


"N 
| 


The cursor should snap to the end of the line like a magnet. 
A little square and a tooltip are displayed. 








14. Press the left mouse button to attach the new line to the endpoint of the previously 
drawn vertical line. 





15. Stop the Line command and disconnect by pressing <enter>. 
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RUNNING OBJECT SNAP 


Selecting Object Snap is not difficult but AutoCAD has provided you with an additional 
method to increase your efficiency by allowing you to preset select frequently used 
object snap options. This method is called RUNNING OBJECT SNAP. 


When Running Object Snap is active the cursor will automatically snap to any preset 
object snap locations thus eliminating the necessity of invoking the object snap menu 
for each locations. 


First you must set the running object snaps, and second, you must turn ON the 
Running Object Snap option. 





SETTING RUNNING OBJECT SNAP 
1. Select the Running Object Snap dialog box using one of the following: 


Keyboard = DS <enter> 
or 
Status Bar = Right Click on OSNAP button and select SETTINGS. 


2. Select the Object Snap tab. 


3. Select the Object Snaps desired. 
(In the example below object snap Endpoint, Midpoint and Intersection have been 
selected. 






































| Snap and Grid | Polar Tracking i > N O te 5 

P . (F3) [E] Object Snap Tracking On (F11) T. ry not to select more th an 3 or 
ject Snap modes 
us m 4 at one time. 
A [Z] Midpoint 
OM If you select too many the 
a eee cursor will flit around trying to 
a ny snap to multiple snap locations. 

A And possibly snap to the wrong 
(Se. RoC aun: 
point again. 








You will lose control and it will 
confuse you. 











4. Select the OK button. 
5. Turn ON the OSNAP button on the Status Bar. (blue is ON) 
INFER [SNAP [GRO [ORTHO [POLAK oSaP oosnaP oTRAck UCS Dyn]Lw7 [Tey]aP]SC]AM 
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RUNNING OBJECT SNAP....continued 


6. Now try drawing the line from the endpoint to the midpoint again but this time do 
not select the “Object Snap Menu”. Just move the cursor close to the endpoint 
and the cursor will automatically snap to the end of the line. 


Va 
6 


7. Move the cursor to approximately the middle of the right hand vertical line and the 
cursor will automatically snap to the midpoint of the line. 


K ' 


8. Move the cursor close to the lower endpoint of the left hand vertical line and the 
cursor will automatically snap to the lower endpoint of the left line. 


N 
| m 


Running Object snap is very handy but remember do not select more than 3 or 4 at a 
time. The selections will fight each other and you may end up snapping to a location 
that you did not want. 

If you wish to snap to a location that is not preset merely select the Object Snap Menu, 
as shown on page 4-2, and select the one you want. Running Object Snap and 
Object snap work together very well but it may take a little practice. 
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ZOOM 


The ZOOM command is used to move closer to or farther away from an object. 
This is called Zooming In and Out. 


1. Select the Zoom command by using the following: 


Ribbon = View tab / Navigate 2D panel 


2. Select the w down arrow by to display all of the selections. 


iy Pan 
db Orbit ~ / 


2Q Extents 


LA Window 


Ta Previous 


Cy Realtime 


A Al 


F 4 


‘a Dynamic 





The following are descriptions of the most commonly 
used zoom tools. 


EXTENTS = Displays all objects in the drawing file, even objects outside 
of the drawing limits. 


WINDOW = zoom in on an area by specifying a window around the area. 


PREVIOUS = returns the screen to the previous display. 
(Limited to 10) 


REAL TIME = Interactive Zoom. You can zoom in or out by moving the 
cursor vertically up or down while pressing the left mouse 
button. 

To stop, press the Esc key. 


All = Zooms to drawing limits or Extents, whichever is greater. 


IN or OUT = moves in 2X or out 2X 


You may also select the Zoom commands using one of the following: 


Right Click and select Zoom from the Short cut menu. 
(Refer to Intro-5 for “right-click” settings) 


Keyboard = Z <enter> Select from the options listed.. 
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ZOOM....continued 


How to use ZOOM / WINDOW 
1. Select Zoom / Window (Refer to previous page) 
2. Create a window around the objects you want to enlarge. 
(Creating a ‘window’ is a similar process to drawing a rectangle. It requires a first 


corner and then diagonal corner) 


Window’s 
Diagonal 


O Window’s 
First corner - 


Magnified to this view 
Note: the objects have been magnified. 
But the actual size has not changed. 





How to return to Original View 


1. Type: Z <enter> A <enter> (This is a shortcut for Zoom / All) 





C ) Returns to 
Original View 


or you can select the “All” tool from 
the panel shown on the previous page. 


DRAWING SETUP 


When drawing with a computer, you must “set up your drawing area” just as you would 
on your drawing board if you were drawing with pencil and paper. You must decide 
what size paper you will need, what Units of measurement you will use (feet and 
inches or decimals, etc) and how precise you need to be. In CAD these decisions are 
called “Setting the Drawing Limits, Units and Precision”. 


DRAWING LIMITS 

Consider the drawing limits as the size of the paper you will be drawing on. 

You will first be asked to define where the lower left corner should be placed, then the 
upper right corner, similar to drawing a Rectangle. An 11 x 8.5 piece of paper would 
have a lower left corner of 0,0 and an upper right corner of 11, 8.5. (17 is the 
horizontal measurement X-axis and 8.5 is the vertical measurement Y-axis.) 


HOW TO SET THE DRAWING LIMITS 


EXAMPLE 


1. Start a NEW drawing using the 2014-Workbook Helper template. 
(Refer to page 2-6) 










































































|. 


4] 4] [pI], Model_{ Layout! f Layout2 7 
ivFen]swar Gro JonTHO] POLAR [oswaP [sbosnae oTRACK]pucs]Ovn uw [rey aP]5¢ [4] nove SOBA AS as (EO 























2. Select the DRAWING LIMITS command by typing: Limits <enter> 


3. The following prompt will appear: Displays the current 
lower left corner 
Command: ' limits coordinates before 
Reset Model space limits: change 


Specify lower left corner or [ON/OFF] <0.0000,0.0000>: 
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DRAWING SETUP....continued 


4. Type the X,Y coordinates 0, 0 <enter> for the new lower left corner location of your 
piece of paper. 
Displays the current 


upper right corner 
coordinates before 


Specify upper right corner <12.0000, 9.0000>: change 


5. The following prompt will appear: 


6. Type the X,Y coordinates 36,24 <enter> for the new upper right corner of your 
piece of paper. 





Note: visually the screen has not changed. Do the next step and it will. 


/. This next step is very important: 


Type Z <enter> A<enter> to make the screen display the new drawing limits. 
(This is the shortcut for Zoom / All. Refer to page 4-9) 


4 cbook Helper.dwg 
2014-Workbook | Helper.dwe Type a keyword or phrase 
ins Autodesk360 Featured Apps Expre: 


TT 
nnotation SA Sia 
i anage u -i A 
fi 20 Wireframe X | A S ca fas B mm 
9-0-6- Q- 0: S a >a O m 
N Viewpo Tool Properties Sheet Set Switch [File Tabs ser oolbars 
3 alettes anager [E B Interface 


ie 
anager = Con iguration Palette Manag el = Windows 


Visual Styles v y odel Viewports Palettes 





User Interface 





















































ut 2 


INFER] sNaP [GRID [ORTHO |PoLAR [osnaP |sposNae joTRAck [oucs ovn [Lw7]TPy jar |sc|aMm] move QO Ata |Z)? 9 EO 








The drawing limits (area) is now 36 wide X 24 high. The rectangle did not change 
size or location. But the drawing area around it got larger so the rectangle appears 
to have moved and gotten smaller. Think about it. 
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DRAWING SETUP....continued 


Grids within Limits 
If you have your Grid behavior setting LJ Display grid beyond Limits is turned 
Off (no check mark) the grids will only be displayed within the Limits that you set. 


snap and Grid | Polar Tracking 3D Object Snap Quic| 4 |» | 


Snap On (F9) Grid On {F7} 
Snap spacing (rid style 


Snap X spacing: 0.250 Beet dotted grid in: 
— 2D model space 
Snap Y spacing: 0.250 Block editor 


| Sheet ayout 
[F] Equal X and Y spacing heel ayo 


(and spacing 


Polar spacing arid X spacing: 


Folar distance: 0.000 (arid Y spacing: 
Major line every: 


ee aver Off O 


(@ Grid snap (arid behavior 


Adaptive grid 


(@) Rectangular sna 
sii oe p [| Allow subdivision below grid 


©) Isometric snap PARDA 
rA Display grid beyond Limits 
ol Follow Dynamic UCS 





Grids displayed within 
Limits only. 


Àz 5 È S = D A feud £o} Drafting & Annotation Z 2014 -Workbook E- a keyi word or r phrase a H ie Sign In 


Home Inset Annotate Layout Parametric JAYEW Manage Output Plug-ins Autodesk360 Fe:tured Apps Express Tools 


E 
& 2 W (Top m M20 teme z p H S -E B ig 
£ E = sew scm User Toolbars 


Bott = ” ag + ” X X 
Back Forwa a 8 mee | View 2 © S Q @ Viewport S ool Properties Sheet Set 
~ | Bett ¥ Manager 60 | Configuration L Manager fe] 
Navigate 2D Views Visual Styles v x Model Viewports Palettes User Interface 


2014-Workbook Helpert * 


| |-][Top][2D Wireframe] 


wa Windows” Interface 






































i 
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DRAWING SETUP....continued 


Grids beyond Limits 


lf you have your Grid behavior setting M Display grid beyond Limits is turned 
ON (check mark) the grids will be displayed beyond the Limits that you set. 


r 7 i =n 


snap and Grid | Polar Tracking 3D Object Snap Quiche] 


Snap On (FS) 


Snap spacing 


Snap % spacing: 0.250 


Snap Y spacing: 0.250 


Equal % and ¥ spacing 


Polar spacing 


Polar distance: 0.000 


Snap type 
(@) Grid snap 
(@) Rectangular snap 


() Isometric snap 


(©) PolarSnap 


lae ac A ee aud £03 Drafting & Annotation ~ 


Home Inset Annotate Layout Parametric i Manzge Output Plug-ins 


TE v (Top a Maey. 
3 ms (Se otom Z = |2 OJ- č- Q- @- 


ete f Left = Manager 


Navigate 2D Views 


}| [-][Top]|2D Wireframe] 





Grid On (FY) 


Grid style 

Display dotted grid in: 
2D model space 
Block editor 
Sheet layout 
(ard spacing 

(arid X spacing: 


(and Y spacing: 


Major line every: 


ON M 


(ard behavior 
Adaptive grid 
|_| Allow subdivision below grid 
spacing 
Display grid beyond Limits 
Follow Dynamic UCS 


Grids displayed beyond Limits. 
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DRAWING SETUP....continued 


UNITS AND PRECISION 

You now need to select what unit of measurement with which you want to work. 

Such as: Decimal (0.000) or Architectural (0'-0"). 

Next you should select how precise you want the measurements. For example, do you 
want the measurement limited to a 3 place decimal or the nearest 1/8". 


HOW TO SET THE UNITS AND PRECISION. 


1. Select the UNITS command using one of the following: 


Application Menu = Drawing Utilities / Units 
or 
Keyboard = Units <enter> 


là Drawing Units 


This is for 
i Angle only. 
en 
Precision: y 
change this 
area. 
N Clockwise 
Insertion scale 
Units to scale inserted content: 
Sample Output 3 


4 Units for specifying the intensity of lighting: 





2. Type: Select the down arrow and select : Decimals or Architectural. 


3. Precision: Select the down arrow and select the appropriate Precision 
associated with the “type”. 
Examples: 0.000 for Decimals or 1/16” for Architectural. 


4. Select the OK button to save your selections. 


Easy, yes? 
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EXERCISE 4A 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Set Units and Precision: 

Units = Fractional Precision = 1/2” 
3. Set Drawing Limits: 

Lower Left corner=0,0 Upper Right Corner = 20, 15 
4. Make sure you use Zoom / All after setting Drawing Limits 
5. Erase the Rectangle that appears with the template, it will appear too small. 
6. Turn OFF the Snap and Ortho. 

(Your cursor should move freely) 

7. Draw the objects shown below using: 

Circle, center radius and Line (Use Layer = Object Line) 

Object snap = Center and Tangent 
8. Save the drawing as: EX4A 


Note: Use the Tangent object 
snap at each end of the line. 


Use Layer Object Line 


EXERCISE 4B 





INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Set Units and Precision: 

Units = Fractional Precision = 1/4” 
3. Set Drawing Limits: 

Lower Left corner=0,0 Upper Right Corner = 12, 9 
4. Make sure you use Zoom / All after setting Drawing Limits 
5. Turn OFF the Snap and Ortho. 

(Your cursor should move freely) 

6. Draw the objects shown below using: 

Circle, center radius (Use Layer = Object Line) 

Line (Use Layer = Hidden Line) 

Object snap = Quadrant 
7. Save the drawing as: EX4B 





Use Layers: 
Object Line and Hidden Line 
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EXERCISE 4C 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Set Units and Precision: 
Units = Architectural Precision = 1/2” 
Note: A warning may appear asking you if you “are you sure you want to 
change the units? Select the OK button. 
3. Set Drawing Limits: 
Lower Left corner=0,0 Upper Right Corner = 25, 20 
4. Make sure you use Zoom / All after setting Drawing Limits 
5. Erase the Rectangle that appears with the template 
6. Turn OFF the Snap and Ortho. 
(Your cursor should move freely) 
7. Draw the objects shown below using: 
Line (Use Layer = Object Line) 
Object snap = Perpendicular 
8. Save the drawing as: EX4C 


Start by drawing this 
line, then use Object 
Snap Perpendicular to 
draw the other lines. 


Use Layer = Object Line 


EXERCISE 4D 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 


. Set Units and Precision: 


Units = Decimals Precision = 0.00 

Note: A warning may appear asking you if you “are you sure you want to 
change the units? Select the OK button. 

. Set Drawing Limits: 


Lower Left corner=0,0 Upper Right Corner = 12,9 


4. Make sure you use Zoom / All after setting Drawing Limits 
5. Turn OFF Snap and Ortho. 


(Your cursor should move freely) 

. Draw the objects shown below using: 
Line (Use Layer = Object Line) 
Object snap = Midpoint Start here 


. Save the drawing as: EX4D 


Use Layer = Object Line 


4-18 


EXERCISE 4E 


INSTRUCTIONS: 


. Start a NEW file using 2014-Workbook Helper.dwt. 
. Turn OFF Snap. 

. Turn ON Ortho for the Horizontal lines only. 

. Draw the Horizontal lines first with Ortho On 


. Turn Ortho Off and draw the angled lines using Object Snap Endpoint. 


O oO FB W N > 


. Draw the objects shown below using: 
Line (Use Layer = Object Line) 
Object snap = Endpoint 

7. Save the drawing as: EX4E 


D 
se 
e 

De ee eee 
mO O 
R 
E I a 
ee 

Å oo OOA 

E see 
ie 


Use Layer = Object Line 
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EXERCISE 4F 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
. Turn OFF Snap and Ortho. 


3. Draw the objects shown below using: 


N 


Line (Use Layer = Object Line) 


Object snap = Intersection 


iN 


. Save the drawing as: EX4F 


ANY, 
WW 


Use Layer = Object Line 
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EXERCISE 4G 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 

2. Turn OFF Snap and Ortho. 

3. Draw the 2 Circles on layer Object with the following Radii: 1.5 and 3.5. 
(Use Object Snap: Center so both circles will have the same center) 

4. Draw the Lines using Layers: Object Line and Centerline 

5. Use Object Snap Quadrant and Tangent 


6. Save the drawing as: EX4G 
Quadrant 
S Object snap 







Tangent 
Object Snap 


Use Layers = Object Line and Centerline 
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Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


. Draw an Inscribed or Circumscribed Polygon 
. Create an Ellipse using two different methods 
. Define an Elliptical Arc 

. Create Donuts 

. Define a Location with a Point 

. Select various Point Styles 

. Use 3 new Object Snap modes 


NOOR WD — 


LESSON 5 


POLYGON 


A polygon is an object with multiple edges (flat sides) of equal length. You may specify 
from 3 to 1024 sides. A polygon appears to be multiple lines but in fact it is one object. 
You can specify the center and a radius or the edge length. The radius size can be 
specified Inscribed or Circumscribed. 


CENTER, RADIUS METHOD 
1. Select the Polygon command using one of the following: 


Select the V and select 


Ribbon = Home tab / Draw panel / Polygon 
or 


Keyboard = POL <enter> 






Mà Polygon 


2. The following prompts will appear on the command line: 


_ polygon Enter number of sides <4>: type number of sides <enter> 

Specify center of polygon or [Edge]: specify the center location (P71) 

Enter an option [Inscribed in circle/Circumscribed about circle]<|>:type I or C <enter> 
Specify radius of circle: type radius or locate with cursor. (P2) 


Note: 

The dashed circle is shown 
only as a reference to help 
you visualize the difference 
between Inscribed and 
Circumscribed. Notice that 
the radius is the same (2”) 
but the Polygons are 
different sizes. Selecting 
Inscribed or Circumscribed is 
important. 





INSCRIBED CIRCUMSCRIBED 


EDGE METHOD 


1. Select the Polygon command using one of the options shown above. 


2. The following prompts will appear on the command line: 


_ polygon Enter number of sides <4>: type number of sides <enter> 
Specify center of polygon or [Edge]: type E <enter> 

Specify first endpoint of edge: place first endpoint of edge (P1) 
Specify second endpoint of edge: place second endpoint of edge (P2) 


— Edge —— 





ELLIPSE 


There are 3 methods to draw an Ellipse. You may (1) specify 3 points of the axes, (2) 
define the center point and the axis points or (3) define an elliptical Arc. 
The following 3 pages illustrates each of the methods. 


AXIS END METHOD 


1. Select the ELLIPSE command using one of the following: 


Ribbon = Home tab / Draw panel / 


or 
Keyboard = EL <enter> 


2. The following prompts will appear on the command line: 


Command: _ ellipse 

Specify axis endpoint of ellipse or [Arc/Center]: place the first point of either the 
major or minor axis (P71). 

Specify other endpoint of axis: place the other point of the first axis (P2) 
Specify distance to other axis or [Rotation]: place the point perpendicular to the 
first axis (P3). 














— Major Axis —— 
Specifying Major Axis first (P1/P2), Specifying Minor Axis first (P1/P2), 
then Minor Axis (P3) then Major Axis (P3) 


Continued on the next page... 
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ELLIPSE....continued 


CENTER METHOD 


1. Select the ELLIPSE command using one of the following: 


Ribbon = Home tab / Draw panel =, 


or 
Keyboard = EL <enter> C <enter> 


2. The following prompts will appear on the command line: 


Command: _ellipse 
Specify center of ellipse: place center of ellipse (P1) 
Specify endpoint of axis: place first axis endpoint (either axis) (P2) 


Specify distance to other axis or [Rotation]: place the point perpendicular to the 
first axis (P3) 








Continued on the next page... 


ELLIPSE....continued 


ELLIPTICAL ARC METHOD 


1. Select the ELLIPSE command using one of the following: 


Ribbon = Home tab / Draw panel s% 


or 
Keyboard = EL <enter> A <enter> 


2. The following prompts will appear on the command line: 
Command: _ellipse 
Specify axis endpoint of elliptical arc or [center]: type C <enter> 
Specify center of axis: place the center of the elliptical arc (P1) 
Specify endpoint of axis: place first axis point (P2) 
Specify distance to other axis or [Rotation]: place the endpoint perpendicular to 
the first axis (P3) 
Specify start angle or [Parameter]: place the start angle (P4) 


P3 


Mon 


P4 


Specify end angle or [Parameter/Included angle]: place end angle (P5) 


2 << 
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DONUT 


A Donut is a circle with width. You will define the Inside and Outside diameters. 






Outside Diameter Inside Diameter 


1. Select the DONUT command using one of the following: 


Ribbon = Home tab / Draw panel V I[@] 
or 
Keyboard = DO <enter> 


2. The following prompts will appear on the command line: 


Command: donut 

Specify inside diameter of donut: type the inside diameter <enter> 

Specify outside diameter of donut: type the outside diameter <enter> 

Specify center of donut or <exit>: place the center of the first donut 

Specify center of donut or <exit>: place the center of the second donut or 
<enter> to stop 


Note: 
It will continue to create more donuts until you press <enter> to stop the command. 





Controlling the “FILL MODE” 
1. Command: type FILL <enter> 
2. Enter mode [ON / OFF] <OFF>: type ON or OFF <enter> 


3. Type REGEN <enter> to regenerate the drawing to show the latest setting of 
the FILL mode. 





FILL = ON FILL = OFF 
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POINT 


Points are used to locate a point of reference or location. A Point may be represented 
by one of many Point Styles shown below in the Point Style box. 


The only object snap option that can be used with Point is Node. 
(Refer to the next page for more information on Node object snap) 


HOW TO USE THE POINT COMMAND 


1. Select the POINT command using one of the following: 


Ribbon = Home tab / Draw panel V / | = | Note: The Draw panel 
or option creates multiple 


Keyboard = PO <enter> points until you press 
the ESC key. 


; The keyboard entry 
2. The following prompts will appear on the command line: method creates single 


points. 





Command: _ point 

Current point modes: PDMODE=3 PDSIZE=0.000 
Specify a point: place the point location 

Specify a point: place another point or press the “ESC” key to stop 


HOW TO SELECT A “POINT STYLE” 
1. Open the Point Style dialog box: | 


| | 
Ribbon = Home tab / Utilities panel V/ Point Style fe) g E4 
[m] 


or 
E 


Keyboard = ddptype <enter> 


0| e a 


Point Size: 5.0000 


2. The Point Style dialog box will appear. 


3. Select a point style tile. 


(@) Set Size Relative to Screen 
©) Set Size in Absolute Units 


4. Select the OK button. eae Help 





Point Size: 

Set Size Relative to Screen 

sets the point display size as a percentage of the screen size. The point display does 
not change when you zoom in or out 


Set Size in Absolute Units 


Sets the point display size as the actual units you specify under Point Size. Points are 
displayed larger or smaller when you zoom in or out. 
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MORE OBJECT SNAPS 


3 MORE OBJECT SNAP OPTIONS: 


a NODe 


NEArest 


NO 
TOOL M2P 


This option snaps to the object “POINT” described on the previous 
page. Select Node object snap and place the cursor on the POINT. 
The cursor will snap to the POINT. 

Note: This is the ONLY object snap that you can use with the 
object POINT. 


Snaps to the nearest location on an object. 

For example, if you want to attach a Line somewhere on a Circle 
between quadrants. 

Select the Line command then select Nearest object snap. 
Place the cursor anywhere on the circumference of the Circle and 
press the left mouse button. The Line will now be accurately 
attached to the Circle at the location you selected. 


Mid Between 2 Points 
Locates a midpoint between two points 


You may select this option from the object snap menu (shift+Rt Click) or you may type 
M2P <enter> when prompted for an endpoint. No tool or running object snap option is 


available. 





HOW TO USE “MTP”: 


1. Select the Line command and 
draw 2 parallel lines. 


2. Select the Line command again. 


3. Type M2P <enter> 


p1 
4. Using Endpoint object snap select each of the 
2 endpoints (P1) and (P2) P2 
5 ag 
5. The new line's first endpoint should start exactly es 


midpoint between those 2 endpoints. 
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EXERCISE 5A 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 


2. Draw the Circle first using the Center / Radius option. 


3. Draw the Circumscribed Polygon next using object snap Center to locate the center 


CON DO OH A 


of the Polygon at the center of the Circle and Quadrant object snap to locate the 


radius of the Polygon on the Circle. 


. Draw the Lines last using Object snaps Midpoint and Endpoint. 
. Ortho (F8) ON 

. Increment Snap (FQ) OFF (lt will get in your way) 

. Use layer: Object Line 

. Save the drawing as: EX5A 


Locate the Line using 
Midpoint object snap 


Circle and Polygon 
have the same 
Center location. 





Circle and 

a Polygon have 
the same 
Radius 


AO Use Endpoint 


or 
Intersection 
object snap 


/ 
D 
1, 





EXERCISE 5B 





INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Select the Point Style shown below 
3. Draw the Point first. 
Note: Your Point may not appear as large as the one shown below. 
4. Draw the Inscribed Polygons 
a. Locate the center of each Polygon using Object Snap NODE. 
5. Ortho (F8) ON 
6. Increment Snap (F9) OFF 
7. Use layer Object Line 
Note: 
Place the Polygon points with the cursor. If you type a radius the Polygon will 


automatically rotate and locate the flat at the bottom. 


8. Save the drawing as: EX5B 
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EXERCISE 5C 


INSTRUCTIONS: 


AE Or OY ee aS YS 





Start a NEW file using 2014-Workbook Helper.dwt. 
Draw the Objects below using Ellipse, Line and Donut. 
Use Object Snap: Quadrant, Center and Nearest. 
Ortho (F8) ON 

Increment Snap (F9) OFF 

Use any layer you like. 


Save the drawing as: EX5C 


Place the outer 
endpoint of the line 
first and then use 
object snap 
“Nearest” to attach 
to the ellipse. 


Use Object Snap 
Center to place 
Donut in Center 
of Ellipse. 


Use Object Snap F Note: 
Quadrant to place This is the “eye” of the 
Axis accurately tornado. 
(Just a little fun) 
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EXERCISE 5D 


INSTRUCTIONS: 


A WwW N > 


OO a. Aer 20 


. Start a NEW file using 2014-Workbook Helper.dwt. 
. Select the Point Style shown below 
. Draw the Point first. 


. Draw the Ellipses: 


a. Locate the center of each Ellipse using Object Snap: NODE. 
b. Locate the Axis using Object snap: Quadrant 

Ortho (F8) ON 

Increment Snap (F9) OFF 

Use layer: Object Line 

Save the drawing as: EX5D 


Use “Node” object snap 
to place ellipse center 









Use Quadrant object 
snap to place ellipse 
axis accurately 
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EXERCISE 5E 


INSTRUCTIONS: 


STEP 1 

1. Start a NEW file using 2014-Workbook Helper.dwt. 

. Draw the 3 DONUTS shown below. 

. Use Object Snap Center to place the centers accurately. 
. Increment Snap (F9) OFF 

. Use layer: Object Line 


O A O N 


Donut sizes 


1. ID=0 OD = 1 


2.ID=1.5 OD=2 


3. ID=2.5 OD=3.5 





STEP 2 

6. Turn the FILL mode OFF 

7. Type Regen <enter> 

8. Save the drawing as: EX5E 
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EXERCISE SF 


INSTRUCTIONS: 

1. Start a NEW file using 2014-Workbook Helper.dwt. 

2. Draw the objects below using: Point, Polygon, Ellipse and Donut. 

3. Ortho (F8) ON 

4. Increment Snap (F9) OFF 

5. Use whatever layers you like 

6. Save the drawing as: EX5F 
Snap center of 
Donut to 
endpoint of 
Polygon 


Snap Ellipse to 
Midpoint of 
Polygon side 







Snap center of Ellipse to 
the Point using “Node” 
object snap 
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EXERCISE 5G 


INSTRUCTIONS: 


o N OJN AOUN‘ 


. Start a NEW file using 2014-Workbook Helper.dwt. 

. Draw the Zig Zag Lines approximately as shown below. 

. Set Running Object Snap to “Endpoint”. 

. Increment Snap (F9) OFF 

. Ortho (F8) = ON 

Draw the circles at the “Midpoint between 2 points”. (P1 and P2) 
Use layer: Object Line. 

Save the drawing as: EX5G 


a 
<i O 


Mid between 2 Points ——> O 


P1 


NO p2 


O 


O 
O 


O 
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EXERCISE 5H 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 


2. Draw the Rectangle on the left first. (any size) 


OO 


. Draw the Polygon next using the “EDGE” option. 
A. Use Object Snap: “Endpoint” to place Edge points accurately. 
. Increment Snap (F9) OFF 
. Ortho (F8) = ON 
Use Layer: Object Line 


Save the drawing as: EX5H 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Use the Break command 

2. Trim an object to a cutting edge 

3. Extend an object to a boundary 

4. Move and object to a new location 

5. Explode objects to their primitive entities. 


LESSON 6 


BREAK 


The BREAK command allows you to break an object at a single point (Break at Point) 
or between two points (Break). | think of it as breaking a single line segment into two 
segments or taking a bite out of an object. 


METHOD 1 - Break ata Single Point 
How to break one Line into two separate objects with no visible space in 


between. 





1. Select the BREAK AT POINT command by using:: 
Ribbon = Home tab / Modify panel ¥ / 


2. _break Select objects: select the object to break (P71). 


3. Specify first break point: select break location (P2) accurately. 


BEFORE BREAK AFTER BREAK 


ONE OBJECT 
P1 P2 


er ff fe 


—_ os E ONE OBJECT E 


1 Line segment 2 Line segments 


Note: 

The single line is now 2 lines but no gap in between the 2 lines. 

For example, a 2 inch long line would become two 1 inch lines butted 
together. 


BREAK....continued 


METHOD 2 
Break between 2 points. (Take a bite out of an object.) 
(Use this method if the location of the BREAK is not important.) 





1. Select the BREAK command using one of the following: 


Ribbon = Home tab / Modify panel V/ 


or 
Keyboard = BR <enter> 


2. _break Select object: pick the first break location (P71). 
3. Specify second break point or [First point]: pick the second break location (P2). 


BEFORE BREAK AFTER BREAK 


ONE OBJECT 


P1 P2 
Ee — 


» ONE OBJECT L 
ONE OBJECT 


Note: 
A. Circles break Counter 
clockwise. (CCW) 


B. Circles can’t be broken 
with “1 point”. 
You must use 2 points. 





Before break After break 


The following method is the same as method 2 above; however, use this method 
if the location of the break is very specific. 


. Select the BREAK command. 

_break Select objects: select the object to break (P1) anywhere on the object. 
. Specify second break point or [First point]: type F <enter>. 

. Specify first break point: select the first break location (P2) accurately. 

. Specify second break point: select the second break location (P3) accurately. 


oO RON = 


BEFORE BREAK AFTER BREAK 


ONE OBJECT 
P1 P2 P3 


jj, 


O eed break ih ek ONE OBJECT = 
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TRIM 


The TRIM command is used to trim an object to a cutting edge. You first select the 
“Cutting Edge” and then select the part of the object you want to trim. The object to be 
trimmed must actually intersect the cutting edge or could intersect if the objects were 
infinite in length. 


1. Select the Trim command using one of the following: 


Ribbon = Home tab / Modify panel / 
or 
Keyboard = TR <enter> 


2. The following will appear on the command line: 


Command: _trim 

Current settings: Projection = UCS Edge = Extend 

Select cutting edges ... 

Select objects or <select all>: select cutting edge(s) by clicking on the object (P1) 
Select objects: stop selecting cutting edges by pressing the <enter> key 

Select object to trim or shift-select to extend or 
[Fence/Crossing/Project/Edge/eRase/Undo]: select the object that you want to trim. (P2) 
(Select the part of the object that you want to disappear, not the part you want to 
remain) 

Select object to trim or [Fence/Crossing/Project/Edge/eRase/Undo]: press <enter> to stop 


Object to Trim 
(P2) 


Object to Trim 
(P2) 


Cutting edge 
(P1) 


Before Trim After Trim 


Note: You may toggle between Trim and Extend (page 6-5). Hold down the shift key 


and the Extend command will activate. Release the shift key and you return to Trim. 





Fence See page 6-13 

Edge See page 6-5 

Project See page 6-5 

Crossing You may select objects using a Crossing Window. 

eRase You may erase an object instead of trimming while in the Trim command. 


Undo You may ‘undo’ the last trimmed object while in the Trim command 
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EXTEND 


The EXTEND command is used to extend an object to a boundary. The object to be 
extended must actually or theoretically intersect the boundary. 


1. Select the EXTEND command using one of the following: 


Ribbon = Home tab / Modify panel / Sf Trim |= 


or 
Keyboard = EX <enter> 





2. The following will appear on the command line: 


Command: extend 
Current settings: Projection = UCS Edge = Extend 


select boundary edges ... 

Select objects or <select all>: select boundary (P1) by clicking on the object. 
Select objects: stop selecting boundaries by selecting <enter>. 

Select object to extend or shift-select to Trim or 
[Fence/Crossing/Project/Edge/Undo]:select the object that you want to extend (P2 
and P3). (Select the end of the object that you want to extend.) 


Select object to extend or [Fence/Crossing/Project/Edge/Undo]:stop selecting objects 
by pressing <enter>. 


Extend (P2,P3) Boundary 


>| = 


Before Extend After Extend 


Note: When selecting the object to be extended (P2 and P3 above) click on the end 
pointing towards the boundary. 


Fence See page 6-13 
Crossing See page 6-4 
Project Same as Edge except used only in “3D”. 


Edge (Extend or No Extend) 
In the “Extend” mode, (default mode) the boundary and the Objects to be extended 


need only intersect if the objects were infinite in length. 
In the “No Extend” mode the boundary and the objects to be extended must visibly 
intersect. 

Undo See page 6-4 
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MOVE 


The MOVE command is used to move object(s) from their current location (base point) to a 
new location (second displacement point). 


1. Select the Move command using one of the following: 


+ 
Ribbon = Home tab / Modify panel / 
or 
Keyboard = M <enter> 


2. The following will appear on the command line: 


Command: move 

Select objects: select the object(s) you want to move (P71). 

Select objects: select more objects or stop selecting object(s) by selecting <enter>. 
Specify base point or displacement: select a location (P2) (usually on the object). 
Specify second point of displacement or <use first point as displacement>: move the 
object to its new location (P3) and press the left mouse button. 


Warning: If you press <enter> instead of actually picking a new location (P3) with 
the mouse, Autocad will send it into Outer Space. If this happens just select the 


undo tool and try again. 


Base Point (P2) 
Z P1 
Drag to new location 
/ (P3) 


| | 
Original Location | | 
| | 
| | 





New Location 
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DRAG 


The Drag option allows you to quickly move or copy an object(s). 


EXAMPLE: 
1. Draw a Circle. 


2. Select the Circle. 
5 little boxes appear. These are Grips and allow you to edit the object. 
Grips will be discussed more in future lessons. 





3. Click on the Circle and hold the right hand mouse button down as you drag the 
Circle to the right. 


4. When the dragged Circle is in the desired location release the Right Mouse button. 


O 


NUDGE 


The Nudge option allows you to nudge objects in orthogonal increments. 


Note: 
Snap mode affects the distance and direction in which the objects are nudged. 


Nudge objects with Snap mode turned OFF: 
Objects move two pixels at a time. 


Nudge objects with Snap mode turned ON: 
Objects are moved in increments specified by the current Snap spacing. 


Note: to set the Increment Snap spacing refer to page 3-7. 


EXAMPLE: 
1. Draw a Circle. 
2. Select the Circle. 


5 little boxes appear. These are Grips and allow you to edit the object. 
Grips will be discussed more in future lessons. 





3. Hold down the Ctrl key and press one of the Arrow keys e>f4 


Remember: 
The distance the object moves depends on whether you have the Snap mode ON or 
OFF. (Refer to note above) 
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EXPLODE 


The EXPLODE command changes (explodes) an object into its primitive objects. 
For example: A rectangle is originally one object. If you explode it, it changes into 4 
lines. Visually you will not be able to see the change unless you select one of the lines. 


1. Select the Explode command by using one of the following: 


Ribbon = Home tab / Modify panel / 


or 
Keyboard = X <enter> 


2. The following will appear on the command line: 


Command: _explode 
Select objects: select the object(s) you want to explode. 
Select objects: select <enter>. 


























Before EXPLODE After EXPLODE 
One Object 4 Objects 
(Rectangle) (4 Lines) 


(Notice there is no visible difference. But now you have 4 lines instead of 1 
Rectangle) 


Try this: 
Draw a rectangle and then click on it. The entire object highlights. 


Now explode the rectangle, then click on it again. Only the line you clicked on should 
be highlighted. Each line that forms the rectangular shape is now an individual object. 





EXERCISE 6A 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 

2. Draw the objects below: 
A. Use object snap Midpoint to locate the center for the Circles. 
B. Ortho (F8) ON when drawing Horizontal and Vertical lines. 
C. Turn Increment Snap (F9) ON 


D. Use Layer: Object Line Center of Circle is the 
Midpoint of the line 





3. Trim the Circles and Rectangle to match the illustration below. 
4. Save the drawing as: EX6A 
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EXERCISE 6B 


INSTRUCTIONS: 





1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the objects below: 
A. Circles should have the same center 


. Ortho (F8) ON when drawing Horizontal and Vertical lines. 


. Turn Increment Snap (F9) OFF 


B 
C. Ortho (F8) OFF when drawing lines on an Angle. 
D 
E. Use Layer: Object Line 


3. TRIM the Lines to match the illustration below. 
4. Save the drawing as: EX6B 
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EXERCISE 6C 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the Lines below exactly as shown. 
A. Ortho (F8) ON when drawing Horizontal and Vertical lines. 
B. Turn Increment Snap (F9) ON 
C. Turn Osnap (F3) OFF 
D. Use Layer: Object Line 


3. Extend the vertical lines to intersect with the horizontal (Boundary) Line 
as shown below. 


4. Save the drawing as: EX6C 
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EXERCISE 6D 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 

2. Draw the LINES below exactly as shown. 

3. Select the “Extend” command. 

4. Select the “Boundary” <enter> 

5. Now instead of clicking on each vertical line, type F <enter>. 
6. Place the cursor approximately at location P1 and click. 

7. Move the cursor to approximately location P2 and click. 

8. Press <enter> and <enter> again. 


9. Save the drawing as: EX6D 
Boundary 


P2 


N S 


Note: 

Be careful to place P1 and P2 above the midpoint of the vertical lines. That instructs 
AutoCAD to extend the lines in that direction toward the boundary. If you place P1 and 
P2 below the midpoint of the vertical line, AutoCAD will look for a boundary in that 
direction. This will confuse AutoCAD because you did not select a boundary below. 
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EXERCISE 6E 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the objects below using: 
Rectangles, Circles and Lines (for the X’s) 


Use Layer: Object Line 





3. Modify the drawing above to appear as the drawing shown below using: 
Explode and Erase 
Note: You must Explode a Rectangle before you can Erase an individual line. 
4. Save the drawing as: EX6E 
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EXERCISE 6F 





INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the objects below using all of the commands you have learned in the 
previous lessons. 
Use whatever layers you desire 
3. Save the drawing as: EX6F 


Have some fun with this one. But be very accurate. 


All objects must intersect exactly. Zoom in and take a look to make sure. 





Use 2point Circle 
and Trim 


Donuts with Fill turned OFF 
(Yours may not appear 
exactly the same as shown) 


Notes: 
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LEARNING OBJECTIVES 

After completing this lesson, you will be able to: 
1. Copy objects 

2. Create a mirrored image 


3. Add rounded corners 
4. Add Chamfered corners 


LESSON 7 


COPY multiple copies 


The COPY command creates a duplicate set of the objects selected. 
The COPY command is similar to the MOVE command. 
(Also refer to page 6-7 for an optional copy method) 


The steps required are: 


1. Select the objects to be copied, 
2. Select a base point 


3. Select a New location for the New copy. 





The difference between Copy and Move commands: 
The Move command merely moves the objects to a new location. 
The Copy command makes a copy and you select the location for the new copy. 





1. Select the Copy command using one of the following commands: 


Ribbon = Home tab / Modify panel / 
or 
Keyboard = CO <enter> 


2. The following will appear on the command line: 


Command: _copy 
Select objects: select the objects you want to copy 


Select objects: stop selecting objects by selecting <enter> 


Current settings: Copy mode = Multiple 
Specify base point or [Displacement/mOde] <Displacement>: select a base point (P1) 


Specify second point or [Array / Exit / Undo] <use first point as displacement>: select 
the new location (P2) 


Specify second point or [Array / Exit / Undo] <Exit>: select the new location (P2) for 
the next copy 


Specify second point or [Array / Exit / Undo] <Exit>: select the new location (P2) for 
the next copy or select Exit to stop. 


Refer to the example on the next page 


Continued on the next page... 


COPY multiple copies....continued 


Original 
Object \ 


í 


2nd Point of 
Displacement (P2) 


Base Point A 


(P1) 


2nd Point of 
Displacement (P2) 


l 


2nd Point of 
Displacement (P2) 


The copy command continues to make copies until you press <enter> to exit. 


Changing the “Mode” 

You may change the “Mode” to Single if you prefer to have AutoCAD stop the Copy 
command automatically after a single copy. 

After you have selected the object(s) to copy the following prompt appears: 


Current settings: Copy mode = Single 
Specify base point or [Displacement/mOde] <Displacement>: 


If you select the option mOde, you may select Single or Multiple copy mode. 


Continued on the next page... 


COPY “Array” option 


The Copy command allows you to make an Array of copies. 

After you have selected the Base point the following prompt appears: 
Specify second point or [Array] <use first point as displacement>: 

If you select the option Array, 

1. Enter the number of items to Array <enter> 4 <enter> 


2. Place 2nd Point or [Fit]: Place 2nd point or select F <enter> 


Place 2nd Point Use Fit option 
The space between each copy is The copies are evenly spaced between 
determined by the spacing between the the Base point and the 2nd Point. 


original base point and the 2nd point. 


2nd Point 


n m 





Ke Base Point Base Point _/ 


Note: The Array option within the Copy command is a quick method to create multiple 
copies. But AutoCAD has a more powerful and accurate Array command described in 
Lesson 13. 
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MIRROR 


The MIRROR command allows you to make a mirrored image of any objects you 
select. You can use this command for creating right / left hand parts or draw half of a 
symmetrical object and mirror it to save drawing time. 


1. Select the MIRROR command using one of the following: 


Ribbon = Home tab / Modify panel / 
or 
Keyboard = MI <enter> 


2. The following will appear on the command line: 


Command: _ mirror 

Select objects: select the objects to be mirrored 

Select objects: stop selecting objects by selecting <enter> 

Specify first point of mirror line: select the 1st end of the mirror line 
Specify second point of mirror line: select the 2nd end of the mirror line 
Erase source objects? [Yes/No] <N>: select Yor N 


<+—————__ Ist end of Mirror Line 


Original } 3 . Mirrored 
Object , \ Image 


2nd end of Mirror Line ———_Y 
(Vertical) 





Mirror Line “Vertical” 


Continued on the next page... 
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MIRROR....continued 


Note: 
The placement of the “Mirror Line” is important. You may make a mirrored copy 


horizontally, vertically or on an angle. See examples below and on the previous page. 





Original 
Object 
Mirror Line 2nd end of 
“Horizontal” etenda a Mirror Line 
Mirror Line pnonizontal 
Mirrored 
2nd end of 
Mirror Line 
Mirror Line 
“Angled” 


Mirrored 


Ist end of 
Mirror Line 





How to control text when using the Mirror command: 
(Do the following before you use the mirror command) 


1. At the command line type mirrtext <enter> 
2. If you want the text to mirror (reverse reading): type 1 <enter> 
If you do not want the text to mirror: type 0 <enter> 


f= OUITTSe TXATAAIM MIRRTEXT SETTING = 0 


FILLET 


The FILLET command will create a radius between two objects. The objects do not have to 
be touching. If two parallel lines are selected, it will construct a full radius. 


RADIUS A CORNER 


1. Select the FILLET command using one of the following: 


Ribbon = Home tab / Modify panel [Ol 
or 
Keyboard = F <enter> 


2. The following will appear on the command line: 


3. Set the radius of the fillet 
Command: _fillet 
Current settings: Mode = TRIM, Radius = 0.000 
Select first object or [Undo/Polyline/Radius/Trim/Multiple]: type "R" <enter> 
Specify fillet radius <O.000>: type the radius <enter> 


4. Now fillet the objects 
Select first object or [Undo/Polyline/Radius/Trim/Multiple]: select the 1st object to be 
filleted 


Select second object or shift-select to apply corner or [Radius]: select the 2nd object to 
be filleted 


Note: When you place the Cursor on the second object AutoCAD displays the Fillet and 


allows you to change the Radius before it is actually drawn. If you choose to change the 
Radius, select the Radius option, enter a new radius value then select the 2nd object. 


Before E (C) 


1st 14st 1st 
m object m object Le object 
Fillet 
After Fillet Co A 2nd 
ST ond object 


ane object 


ole Fillet 


FILLET....continued 


The FILLET command may also be used to create a square corner. 


SQUARE CORNER 
1. Select the FILLET command 


2. The following will appear on the command line: 


Select first object or [Undo/Polyline/Radius/Trim/Multiple]: select the 1st object (P71) 


Select second object or shift-select to apply corner: Hold the shift key down while 
selecting the 2nd object (P2) 


ORIGINAL 


P2 


| Ss P1 
_ at | pe eee 
P2 — 
| 
TRIM SHORT ENDS TRIM LONG ENDS 


Note: The corner trim direction depends on which end of the object you select. 
Select the ends that you wish to keep. 


OPTIONS: 


Polyline: This option allows you to fillet all intersections of a Polyline in one operation, such 
as all 4 corners of a rectangle. 


Trim: This option controls whether the original lines are trimmed to the end of the Arc or re- 
main the original length. (Set to Trim or No trim) 


Multiple: Repeats the fillet command until you press <enter> or Esc key. 
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CHAMFER 


The CHAMFER command allows you to create a chamfered corner on two lines. 
There are two methods: Distance (below) and Angle (next page). 


DISTANCE METHOD 
Distance Method requires input of a distance for each side of the corner. 


1. Select the CHAMFER command using one of the following: 


Ribbon = Home tab / Modify panel / 
or (| Fillet 
Keyboard = CHA <enter> F 

ía Charmfer 


rw Blend Curves 
















Command: _chamfer 

(TRIM mode) Current chamfer Dist1 = 0.000, Dist2 = 0.000 

Select first line or [Undo/Polyline/Distance/Angle/Trim/mEthod/Multiple]: select "D"<enter>. 
Specify first chamfer distance <0.000>: type the distance for first side <enter>. 
Specify second chamfer distance <0.000>: type the distance for second side <enter>. 


2. Now chamfer the object. 
Select first line or [Undo/Polyline/Distance/Angle/Trim/mEthod/Multiple]: select the 
(First side) to be chamfered (distance 1). 
Select second line or shift-select to apply corner or [Distance/Angle/Method]: select the 
(Second side) to be chamfered (distance 2). 


Note: When you place the cursor on the second side AutoCAD displays the Chamfer and 
allows you to change the Distances before it is actually drawn. If you choose to change the 
Distance, select the Distance option, enter new distance values then select the 2nd side. 










First Side T. 


Distance 1 


i: Second Side 


Distance 2 


CHAMFER....continued 


ANGLE METHOD 


Angle method requires input for the length of the line and an angle 


1. Select the CHAMFER command 


Command: _chamfer 

(TRIM mode) Current chamfer Dist1 = 1.000, Dist2 = 1.000 

Select first line or [Undo/Polyline/Distance/Angle/Trim/method/Multiple]: type A <enter> 
Specify chamfer length on the first line <O.000>: type the chamfer length <enter> 
Specify chamfer angle from the first line <O>: type the angle <enter> 


2. Now Chamfer the object 
Select first line or [Undo/Polyline/Distance/Angle/Trim/mEthod/Multiple]: select the (First 
Line) to be chamfered. (the length side) 
Select second line or shift-select to apply corner: select the (second line) to be 
chamfered. (the Angle side) 


First Line 
(Length Side) 







fo 


Length 





7 a Second Line 


Angle 
(Angle Side) 


OPTIONS: 


Polyline: This option allows you to Chamfer all intersections of a Polyline in one operation. 
Such as all 4 corners of a rectangle. 


Trim: This option controls whether the original lines are trimmed or remain after the corners 
are chamfered. (Set to Trim or No trim.) 


mEthod: Allows you to switch between Distance and Angle method. The distance or angle 
must have been set previously. 


Multiple: Repeats the Chamfer command until you press <enter> or Esc key. 
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EXERCISE 7A 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 


2. Draw the Lines and one Circle shown below. 


BEFORE COPY 


3. Copy the Circle to all of the other locations. 
A. Select the Copy command 
B. Select the Circle 
C. Select the basepoint on the Original Circle. 
Note: the basepoints are different. 
D. Select the New location (2nd point of displacement) 
4. Save the drawing as: EX7A 


AFTER COPY 


Note: Step by step instructions on the next page. 
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Helpful hints for 7A 


. Select the Copy command 
. Select the Circle 


. Select the Basepoint: the Center of the Circle (use object snap Center) 


A W N > 


. Set Running Object snap to Endpoint and Intersection and place all 24 accurately. 











Basepoint 
(Center) 


\— Circle to Copy 





. Select the Copy command again. 
. Select the Circle to copy 


. Select the Basepoint: the Quadrant (12 o'clock) this time. 


A O N > 


. Place the 8 bottom circles accurately using Endpoint object snap. 
OOO QdQ QO QO & (Quadrant) 
fe Pope re eee | aie ee een dN 12 o’clock 
Did eae 
CA FOA AA AA AOA IN AIS 
AL W W W W W W WY 

ro St TOOD 


. Select the Copy command 
Select the Circle to copy 


select the Basepoint: the Quadrant (3 o'clock) this time. 


= oo NS 


Place the 2 circles on the left accurately using Endpoint object snap. 


o ae a a We We o o Basepoint 
m O ESEN NA A A A AT, (Quadrant) 

Cee V 
C>>O-- S SN SA SS 

Crete a 


You should be able to figure out the last 2 circles on the right. 
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EXERCISE 7B 


INSTRUCTIONS: 





. Start a NEW file using 2014-Workbook Helper.dwt. 
. Draw the Rectangle shown below. 


. Radius the corners using the Fillet command. 


> OO N > 


Save the drawing as: EX7B 


BEFORE FILLET 


= O00 
P FAO R.7500 
R.2500 F 2R 


AFTER FILLET 


EXERCISE 7C 


INSTRUCTIONS: 


. Start a NEW file using 2014-Workbook Helper.dwt. 
. Draw the 3 Rectangles shown below. 


. Chamfer the corners using the Chamfer command. 


FW DY > 


Save the drawing as: EX7C 


BEFORE CHAMFER 


ne | 


i 000 


1.000 





AFTER CHAMFER 
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EXERCISE 7D 


INSTRUCTIONS: 


aw oS 


. Start a NEW file using 2014-Workbook Helper.dwt. 
. Draw the Rectangle shown below. 
Chamfer the corners using the Chamfer command. 


Save the drawing as: EX7D 


2 000 


BEFORE CHAMFER 







AQ 


K 
600 

a. 2 

we 
Cn 


E 


AFTER CHAMFER 
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EXERCISE 7E 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt. 
2. Draw the “Half house shown below. 
Use Layers: Roof, Wall, Window, Door, Plants and Bricks. 


Hint: Draw this line first. 

EIE i 

-— Also snap to it for the Mirror Line. 
Your halves should match perfectly. 


Note: You must be very accurate. 
All objects must intersect perfectly. 


HH Use ALL the commands that you have learned. 
A Consider Trim, Extend, Copy, Rectangle, 
n IO 2 pt. Circle, Running Object snap: Nearest, 
e@ Perpendicular, Quadrant and Endpoint. 
Zoom in and out. 


3. Now create a Mirrored image of the half house: 
A. Select the Mirror command. 
B. Select the objects to be Mirrored (You could use Window selection). 
C. Select the 1st endpoint of the Mirror line (Ortho ON). 
D. Select the 2nd endpoint of the Mirror line. 
E. Answer NO to “Erase Source Objects?” 
4. Save the drawing as: EX7E 


Can you imagine how 
this might save you 
valuable time? 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Add a Single Line of text to the drawing 

2. Add a paragraph using Multiline text 

3. Control tabs, indents and use the Spelling Checker 
4. Add Columns 

5. Edit existing text 


LESSON 8 


SINGLE LINE TEXT 


SINGLE LINE TEXT allows you to draw one or more lines of text. The text is visible as 
you type. To place the text in the drawing, you may use the default START POINT 
(the lower left corner of the text), or use one of the many styles of justification 
described on the next page. Each line of text is treated as a separate object. 


USING THE DEFAULT START POINT 


1. Select the SINGLE LINE TEXT command using one of the following: 
Ribbon = Annotate tab / Text panel / 


Multiline 
or 


Keyboard = DT <enter> JN VutineTer 


Single Line 












; 





Command: _text 

Current text style: "STANDARD" Text height: 0.200 Annotative: No 

Specify start point of text or [Justify/Style]: Place the cursor where the text should 
start and left click. 

Specify height <0.200>: type the height of your text <enter> 

Specify rotation angle of text <0>: type the rotation angle then <enter> 

Enter text: type the text string; press enter at the end of the sentence 

Enter text: type the text string; press enter at the end of the sentence 

Enter text: type the next sentence or press <enter> to stop 


USING JUSTIFICATION 

If you need to be very specific, where your text is located, you must use the 
Justification option. For example if you want your text in the middle of a rectangular 
box, you would use the justification option “Middle”. 


The following is an example of Middle justification. 


1. Draw a Rectangle 6” wide and 3” high. 
2. Draw a Diagonal line from one corner to the diagonal corner. 
3. Select the SINGLE LINE TEXT command 
Command: _text 
Current text style: "STANDARD" Text height: 0.200 
4. Specify start point of text or[Justify/Style]: type "J"<enter> 
5. Enter an option [Align/Fit/Center/Middle/Right/TL/ TC/TR/ 
ML/MC/MR/BL/BC/BR]: type M <enter> 
Specify middle point of text: snap to the midpoint of the 
diagonal line 
. Specify height <0.200>: 71 <enter> 
. Specify rotation angle of text <O>: 0 <enter> 
Enter text: type: HHHH <enter> 
0. Enter text: press <enter> to stop 


O> 


= © ON 


Also refer to Exercise 8C for “Midpoint between 2 pts” method. 


8-2 


SINGLE LINE TEXT....continued 


OTHER JUSTIFICATION OPTIONS: 


Aligns the line of text between two points specified. 
The height is adjusted automatically. 


Fits the text between two points specified. 
The height is specified by you and does not change. 


CENTER HyyHHy yHHY) 


This is a tricky one. Center is located at the bottom center of Upper Case letters. 


If only uppercase letters are used MIDDLE is located in the middle, horizontally and 
vertically. If both uppercase and lowercase letters are used MIDDLE is located in the 
middle, horizontally and vertically, but considers the lowercase letters as part of the 
height. 





RIGHT 
Bottom right of upper case text. 





TL, TC, TR 
Top left, Top center and Top right of upper and lower case text 


ML, MC, MR y) f) yy 


Middle left, Middle center and Middle right of upper case text. 
(Notice the difference between “Middle” and “MC” 


HyyHHyyHHyy 


Bottom left, Bottom center and Bottom right of lower case text. 
Notice the different location for BR and RIGHT shown above. 
BR considers the lower case letters with tails as part of the height. 
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MULTILINE TEXT 


MULTILINE TEXT command allows you to easily add a sentence, paragraph or tables. 
The Mtext editor has most of the text editing features of a word processing program. 
You can underline, bold, italic, add tabs for indenting, change the font, line spacing, 
and adjust the length and width of the paragraph. 


When using Mtext you must first define a text boundary box. The text boundary box is 
defined by entering where you wish to start the text (first corner) and approximately 
where you want to end the text (opposite corner). It is very similar to drawing a 
rectangle. The paragraph text is considered one object rather than several individual 
sentences. 


USING MULTILINE TEXT 


1. Select the MULTILINE TEXT command using one of the following: 
Ribbon = Annotate tab / Text panel / A 


Multiline 


or Text 
Keyboard = MT <enter> 


Multiline Text 


Al Single Line 


The command line will list the current style, text height and annotative setting. 


i 








Mtext Current text style: “STANDARD” _ Text height: .200 Annotative: No 


Note: Annotative will be discussed in lesson 26 and 27. 





The cursor will then appear as crosshairs with the letters “abc” attached. — 
These letters indicate how the text will appear using the current font and ARG 
text height. 


2. Specify first corner: Place the cursor at the upper left corner of the area where 
you want to start the new text boundary box and press the 
left mouse button. (P1) 


3. Specify opposite corner or [Height / Justify / Line Spacing / Rotation / Style / Width / 


Columns]: Move the cursor to the right and down (P2) and press left mouse 
button. 


P2 





MULTILINE TEXT....continued 


The Text Editor Ribbon will appear. 


Text Editor Close 


ai ae £63 Drafting & Annotation ~la Drawing2.dwg P Type a keyword oF piece aWeNivehethe > Nn e@ \ 
H Inset Annotate Layout Parame tric View Manage Output Plug-ins Autodesk 360 Featured Apps Express Too a reteo Sa 
a nnotative ria lA] *= Bullets and Numbering + = 7) A ABC E 
ite v 1= Line Spacing + m || 7 t 
ification 22 o Symbol Field || Spell Edit 
z i 1S Be ™ i Check] Dictionari 


Insert Spell Check | Tools 


Type text here] 


Text Area Box 














Drag to adjust Drag to adjust 
Height of paragraph Width of paragraph 


The Text Editor allows you to select the Text Style, Font, Height etc. You can add 
features such as bold, italics, underline and color. 


The Text Area box allows you to enter the text, add tabs, indent, adjust left hand 
margins and change the width and height of the paragraph. 


4. After you have entered the text in the Text Area box, select the Close Text Editor 
tool. 


HOW TO CHANGE THE “abc”, ON THE CROSSHAIRS, TO OTHER LETTERS. 


You can personalize the letters that appear attached to the crosshairs using the 
MTJIGSTRING system variable. (10 characters max) The letters will simulate the 
appearance of the font and height selected but will disappear after you place the lower 
right corner (P2). 


1. Type MTJIGSTRING <enter> on the command line. 
2. Type the new letters <enter>. 


The letters will be saved to the computer, not the drawing. They will appear anytime 
you use Mtext and will remain until you change them again. 
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TABS, INDENTS and SPELLING CHECKER 


TABS 


Setting and removing Tabs is very easy. 


The increments are determined by the text height. (For example: If the text height is 1° 
you may quickly place a tab at any 1” mark on the ruler. To be more specific refer to 
page 8-9.) 


Set or change the stop positions at anytime, using one of the following methods. 


Place the cursor on the “Ruler” where you want the tab and left click. A little dark “L” 
will appear. The tab is set. If you would like to remove a tab, just click and drag it off 
the ruler and it will disappear. 




















INDENTS 


Sliders on the ruler show indention relative to the left side of the text boundary box. 
The top slider indents the first line of the paragraph, and the bottom slider indents the 
other lines of the paragraph. (Also refer to page 8-9) 


You may change their positions at anytime, using one of the following methods. 


Place the cursor on the “Slider” and click and drag it to the new location. 





SIGAN E A Slider 


SPELLING CHECKER 


If you have Spell check ON you will be alerted as you enter text with a red line under 
the misspelled word. Right click on the word and AutoCAD will give you some choices. 














1. Select the text you wish to Spell check. (Click once on sentence) 


2. Select Annotate tab / Text panel / 





The Check Spelling dialog box 
will appear. 


3. Select Start. 
lf AutoCAD finds any words misspelled it will suggest a change. 
You may select Change or Ignore. 
When finished a message will appear stating “Spelling Check Complete’. 
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COLUMNS 


STATIC COLUMNS 


1. Right click in the Text Box Area and select Columns 1 


2. Select Column Settings... 


The Column Dialog box appears. 


3. Select Static Columns 


4. Select: 
A. Column Number 
B. Height 
C. Width 
D. Gutter 


5. Select the OK button 


Bullets and Lists > 
Columns > | No Columns 
| — 
Find and Replace... Ctrl+R med Dynamic Columns y 
i b 
Change Case > Static Columns 
AutoCAPS Insert Column Break Alt+Enter 
b | ; 
ee Column Settings... 
Combine Paragraphs 
Remove Formatting > 








Paragraph... 

















Column Type Height 
(©) Dynamic Columns 4.000 
Auto Height 
(@) Manual Height Width 
(@) Static Columns Column: 


E No Columns 


Column Number 


2 





6. The Text Area should appear as shown below with 2 columns divided with a gutter. 


7. Start typing in the left hand box. When you fill the left hand box the text will start to 


spill over into the right hand box. 


You may also adjust make changes to width and height using the drag tools. 





Adjust Column width 


Gutter 


Continued on the next page... 


COLUMNS....continued 


DYNAMIC COLUMNS 


1. 


Right click in the Text Box Area and select Columns 


2. Select Column Settings... 


The Column Dialog box appears. 


. Select Dynamic Columns 


Auto Height 


. Select: 


A. Height 
B. Width 
C. Gutter 


. Select the OK button 











Paragraph... 
Bullets and Lists 


Columns 


Find and Replace... 
Change Case 
AutoCAPS 
Character Set 


Combine Paragraphs 


Remove Formatting 


Column Type 


© Dynamic Columns 
© Auto Height 
(© Manual Height 


() Static Columns 


(9) No Columns 


Column Number 


Ctrl+R 





When the second column fills another column will appear. 
You may also adjust make changes to width and height using the drag tools. 


























No Columns 
e | Dynamic Columns b 
Static Columns > 


Insert Column Break Alt+Enter 2 
Column Settings... 
4A 
Height 
1.000 
Width 4B 
Column: 
4C 


Gutter: 0,500 


Total: | 7,000 | 





. The Text Area will first appear with one column with the width and height you set. 


. When the text fills the first column another column will appear. 


PARAGRAPH and LINE SPACING 


PARAGRAPH and LINE SPACING 


You may set the tabs, indent and line spacing for individual paragraphs. 


1. Right click in the Text Box Area and select Paragraph. Paragraph Alignment 
Paragraph... 


The Paragraph dialog box will appear. Bullets and Lists 


Columns 





lå Paragraph 
You may add or 
remove tabs here Tab Left Indent 
also. @ . OL E F) 1 First line: 


SALN Hanging: 


To Add: 
1. Type spacing. r < Right Indent 
2. Select Add button. Right: 


Spedfy Decmal Style: 
To Remove: 
1. Select from the list. 


2. Select Remove 
button Paragraph Alignment 


(@) Left () Center E Right () Justified E Distributed 


ke period ¥ | 


Paragraph Spacing Paragraph Line Spacing 
Before: 


After: 
0.000 0.000 (Multiple ~| | 1000x | 


Line Spaqcng: At: 





EDITING TEXT 


SINGLE LINE TEXT 


Editing Single Line Text is somewhat limited compared to Multiline Text. In the 
example below you will learn how to edit the text within a Single Line Text sentence. 
(In Lesson 12 you will learn additional options for editing Single Line text by using the 
Properties command.) 


1. Double click on the Single Line text you want to edit. The text will highlight. 


his is Single Line text. 





2. Make the changes in place then press <enter> <enter>. 


MULTILINE TEXT 


Multiline Text is as easy to edit as it is to input originally. You may use any of the text 
options shown on the Text Editor tab. 


1. Double click on the Multiline text you want to edit. 


2. Highlight the text, that you want to change, using click and drag. 





3. Make the changes then select the Close Text Editor tool. 
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EDITING TEXT....continued 


You may edit many other Multiline Text features. 
1. Double click on the Multiline Text you wish to edit. 
2. Right click in the Text Box Area. 


The menu shown below will appear. 


Select All Ctrl+A 
Cut Ctrl+a 
Copy Ctrl+C 
Paste Ctrl+V 
Paste Special 


Insert Feld... Ctrl+F 
Symbol 
Import Text... 


Paragraph Alignment 


Paragraph... 


Bullets and Lists 
Columns 


Find and Replace... Ctri+R 
Change Case 

AutoCAPsS 

Character Set 


Combine Paragraphs 
Remove Formatting 


Background Mask... 


Editor Settings 
Help 


Cancel 
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EXERCISE 8A 


INSTRUCTIONS: 


. Start a NEW file using 2014-Workbook Helper.dwt 
. Duplicate the text shown below using Single Line Text 


. Use Layer Text. 


A O N > 


. Follow the instructions in each block of text. To start the text in the correct location 
that is stated in each example move the cursor while watching the coordinate 
display. 


5. Save the drawing as: EX8A 
Use Justify “Center” 


Center location = 5.50, 7.75 


Height = .50 
THIS TEATS START POINT IS 75, 7.00 THIS TEAT IS JUSTIFIED RIGHT. 
AND THE HEIGHT I$ .13 THE ENDPOINT S 10.507.000. 


THE HEIGHT I$ .13. 


USE JUSTIFY"ALIGN" FOR THIS TEXT. FIRST ENDPT I$ .75,5.5. THE SECOND ENDPT IS 9.7, 5.5 


se 
Kx 
USE JUSTIFY "FIT" FOR THIS TEXT. O 
1ST ENDPT = 1,4 SECOND ENDPT =4 D y 
THE HEIGHT IS .18. S NG 
FRESS ENTER AFTER EACH SENTENCE. Ss & SS 
THEN THE TEXT WILL JUSTIFY. < KN <O 
OAT 
AN as S 
SS 
STN 
ae 
FETS 
DAS 
4 N SP CX 
} | as 

Use Justify “Fit” Draw the Circle first. 

1st endpt = 1, .50 Center location = 6.75, 3.75 

2nd endpt = 4, .50 Radius =.75 Text ht = .50 

Height = 1 Use Justify “Middle” to place 


numbers in center of Circle. 
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EXERCISE 8B 





INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt 


9. 


. Duplicate the text shown below using MULTILINE text. 
. Use Layer Text. 

. Select MULTILINE text 

. Use Text Style: Standard 

. Use font: SansSerif 

. Text Height: .250 


. Follow the directions below. You may make changes to the settings as you type or 


you may enter all of the text and then go back and edit it. Your choice. 


Enter all text shown below. 


10. Save as: EX8B 


The following is an exercise for tabs, indent, bold and underline. 
1. This sentence should be indented 1 Inch. 
a. This sentence should be indented 1.50 inch. 
And now back to the left margin. 


Isn't this fun? 


STUDENT NAME STUDENT ID GRADE 
Susie Que 1234567 A 
John Smith 8910116 B 


C Set tabs to 4.50 and 8.00 


Clear all previous tabs. 
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EXERCISE 8C 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt 


The following exercise is designed to teach you how to insert text into the exact 
middle of a rectangular area using Single Line Text. 


2. Draw a6’ wide by 3” high rectangle. 
3. Select “SINGLELINE TEXT” 
4. Use Justify: Middle 
5. Use “MTP” object snap to locate the middle of the rectangle. (Refer to 5-8) 
a. Type mtp <enter> on the command line. 
b. Using object snap “Endpoint” snap to (P1) corner and then the diagonal corner 
(P2) 
6. Use Text Height: 1° 
7. Rotation “0” 


8. Type the word “MIDDLE” and <enter><enter 
9. Save as: EX8C 


i ia 


MIDDLE 





P2 
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EXERCISE 8D 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt 


The following exercise is designed to teach you how to insert text into the exact 
middle of a rectangular area using Multiline Text. 


2. Draw a 6’ long by 3° wide rectangle. 


. Select “MULTILINE TEXT” 


OO 


D 


. Start the Text boundary box at the upper left corner (P1) of the rectangle. 
Place the opposite corner at the lower right corner (P2) of the rectangle. 
(Use “Endpoint” object snap to be accurate. ) 


5. Select Standard, 1.00, Sans Serif and Middle Center. 


O) 


. Type MIDDLE and select Close Text Editor. 


7. Save as: EX8D 


SE O E i i = 4) | alee = 
Az ac L A eee Ta 2 £63 Drafting & Annotation X 2014-Workbook Helper.dwe Type a keyword or phrase ETG 


Home insert Annotate Layout Parametric Viss manage Output Plug-ins Autodesk360 Featured Apps Express Tools Gid ie 


a A Annotative B IC ® SansSerif v := Bullets and Numbering * = A |ABC L 
habt TEE u Ea = @ By B 
| _ |1.000 ~IU O Ab z y= Line Spacing + | 
d ins 
ea 


Justification Columns Symbol Field || Spell Edit Find & 
Standard , Background Mask x n r 


Check| Dictionaries | Replace | 9 © 
Style Formatting ¥ Top Left TL x Insert Spell Check {| Tools ¥ Options 


Í 2014-Workbook HS Apea -E Top Center TC 
|-][Top]}|2D Wireframe] Top Right TR 
Middle Left ML 
¥ Middle Center MC 
Middle Right MR 
Bottom Left BL 
Bottom Center BC 





© 


D 
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EXERCISE 8E 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt 


2. Draw two 6’ long lines as shown. 


3. Select Single Line Text 
a. Select Justify - Center. 


b. Use Midpoint snap to place the justification point at the midpoint of the line. 
c. Use text height 1” and rotation angle 0. 
d. Type the word “Happy” <enter> <enter> (Use upper and lower case) 





4. Select Single Line Text again. 
a. This time select Justify - BC. (bottom center) 
b. Use Midpoint snap to place the justification point at the midpoint of the line. 
c. Use text height 1” and rotation angle 0. 
d. Type the word “Happy” <enter> <enter> (Use upper and lower case) 


Ha 





Notice the difference between Justify: Center and Bottom Center? 

“Center” only considers the Upper Case letters when justifying. 

“Bottom Center” is concerned about those Lower Case letters. 

Can you see how you could accidentally place your text too high or too low? Think 
about the difference between Center and Bottom Center. 





5. Save as: EX8E 
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EXERCISE 8F 


INSTRUCTIONS: 


1. Start a NEW file using 2014-Workbook Helper.dwt 


2. Draw the 2 sentences below using Single Line text. (Use Layer Text) 


Mirror Text setting 1 


Mirror Text setting O 


3. Change the Mirrtext setting: 
A. Type mirrtext <enter> 
B. Type 1 <enter> 
4. Using the Mirror command, mirror the first sentence using a vertical mirror line 


(P1 and P2) 
P1 


Original Mirror Copy 
Mirror Text setting 1 t pnittea txeT 10niM 
P2 
5. Now change the Mirrtext command setting to 0 
6. Mirror the second sentence. 
Sn P1 . 
Original Mirror Copy 


Mirror Text setting O Mirror Text setting 


P2 
Notice the difference in the mirrored copy. Sometimes you will want the mirrored 


text to be reversed and sometimes you will not. Now you know how to control it. 


7. Save as EX8F 
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NOTES: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


. Understand the Origin 

. Draw objects accurately using Coordinate Input 
. Input Absolute and Relative coordinates 

. Input using Direct Distance Entry 

. List information about an object 

. Measure the distance between two points 

. Identify a location within the drawing 

. Create your own 8-1/2 x 11 Master Border 

. Print from Model Space 
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LESSON 9 


COORDINATE INPUT 


In the previous lessons you have been using the cursor to place objects. 
In this lesson you will learn how to place objects in specific locations by entering 
coordinates. This process is called Coordinate Input. 


This ts not difficult, so do not start to worry. 


AutoCAD uses the Cartesian Coordinate System. 
The Cartesian Coordinate System has 3 axes, X, Y and Z. 


The X is the Horizontal axis. (Right and Left) 

The Y is the Vertical axis. (Up and Down) 

The Z is Perpendicular to the X and Y plane. 

(The Z axis, which will be discussed in the Advanced workbook.) 


Positive direction 


Y 


Negative direction Positive direction 
| a 


Negative direction 


Look at the User Coordinate System (UCS) icon in the lower left corner of your screen. 
The X and Y are pointing in the positive direction. 


The location where the X , Y and Z axes intersect is called the ORIGIN. 
The Origin always has a coordinate value of X=0, Y=0 and Z=0 (0,0,0 





When you move the cursor away from the Origin, in the positive direction , the X and Y 
coordinates are positive. 

When you move the cursor in the opposite direction, the X and Y coordinates are 
negative. 





Using this system, every point 
on the screen can be 
specified using positive or 
negative X and Y coordinates. 





ABSOLUTE COORDINATES 


There are 3 types of Coordinate input, Absolute, Relative and Polar. 


(Relative is discussed on the next page and Polar will be discussed in Lesson 11) 


ABSOLUTE COORDINATES 


When inputting absolute coordinates the input format is: X, Y (that is: X comma Y) 


Absolute coordinates come from the ORIGIN and are typed as follows: 8, 5 


The first number (8) represents the X-axis (horizontal) distance from the Origin and the 
second number (5) represents the Y-axis (vertical) distance from the Origin. 
The two numbers must be separated by a comma. 


An absolute coordinate of 4, 2 will be 4 units to the right (horizontal) and 2 units up 
(vertical) from the current location of the Origin. 


An absolute coordinate of -4, -2 will be 4 units to the left (horizontal) and 2 units down 
(vertical) from the current location of the Origin. 


The following are examples of Absolute Coordinate input. 
Notice where the Origin is located in each example. 





ORIGIN 
f 0,0 


Fa fa -/,-1 -2,-1 


m 
-HH 
ORIGIN bim 
0,0 N 2,1 7,1 -7 3 5a 


Positive direction Negative direction 


Very important: 
While working on Lessons 9 and 10 it is best to turn off Dynamic Input. 


DYN, on the status bar, should be gray. 


INFER [SNAP]GRID ORTHO [POLAR] OSNAP [aD0SNAP [otRack|oucs ovn jwr tev far fsc [am 


Refer to Lesson 11 for more information on Dynamic Input. 





RELATIVE COORDINATES 


RELATIVE COORDINATES 


Relative coordinates come from the last point entered. (Not from the Origin) 


The first number represents the X-axis (horizontal) and the second number represents 
the Y-axis (vertical) just like the absolute coordinates. 


To distinguish the relative coordinates from absolute coordinates the two numbers 
must be preceded by an @ symbol in addition to being separated by a comma. 


A Relative coordinate of @5, 2 will go to the right 5 units and up 2 units 
from the last point entered. 


A Relative coordinate of @-5, -2 will go to the left 5 units and down 2 units 
from the last point entered. 


The following is an example of Relative Coordinate input. 


ORIGIN 
0,0 \ 2,1 @5,0 


Start here with Absolute 
coordinates 2,1 


Very important: 
While working on Lessons 9 and 10 it is best to turn off Dynamic Input. 


DYN, on the status bar, should be gray. 


INFER [SNAP]GRID ORTHO [POLAR] OSNAP [aD0SNAP oTRACK |DUCS |oYN [LWT] TPY [ap [SC ]AM, 


Refer to Lesson 11 for more information on Dynamic Input. 





EXAMPLES OF COORDINATE INPUT 


Scenario 1. 
lf you want to draw a line with the first endpoint “at the Origin” and the second endpoint 
3 units in the positive X direction. 

00 ___ 3,0 
1. Select the Line command. 
2. You are prompted for the first endpoint: Type 0, 0 <enter> 
3. You are then prompted for the second endpoint: Type 3, 0 <enter> 


What did you do? 
The first endpoint coordinate input, 0,0 means that you do not want to move away from 
the Origin. You want to start “ON” the Origin. 


The second endpoint coordinate input, 3, 0 means that you want to move 3 units in the 
positive X axis. The “0” means you do not want to move in the Y axis. So the line will be 
exactly horizontal. 


Scenario 2. 
You want to start a line 1unit to the right of the origin and 1 unit above and the line will be 
4 units in length, perfectly vertical. 


@0,4 
1. Select the Line command. 
2. You are prompted for the first endpoint: Type 1, 1 <enter> 
3. You are prompted for the second endpoint: Type @0, 4 <enter> 11 


What did you do? 
The first endpoint coordinate input, 1, 1 means you want to move 1 unit in the X axis 
direction and 1 unit in the Y axis direction. 


The second endpoint coordinate input @0, 4 means you do not want to move in the X 
axis “from the last point entered” but you do want to move in the Y axis “from the last 
point entered. (Remember the @ symbol is only necessary if you are not using DYN ) 


Scenario 3. Start here 
Now try drawing 5 connecting line segments. 
(Watch for the negatives) @0.2 24 
1. Select the Line command. 
2. First endpoint: 2, 4 <enter> N 
3. Second endpoint: @ 2, -3 <enter> 
4. Second endpoint: @ 0, -1 <enter> @-2,2 
5. Second endpoint: @ -1, 0 <enter> @2,-3 
6. Second endpoint: @ -2, 2 <enter> 
7. Second endpoint: @ 0, 2 <enter> <enter> 2 6-10 @0.1 
ORIGIN —/ 
0,0 


Note: If you enter an incorrect coordinate, just hold down the Shift key and press U then 
<enter>, the last segment will disappear and you will have another chance at entering the 
correct coordinate. 
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DIRECT DISTANCE ENTRY (DDE) 


DIRECT DISTANCE ENTRY is a combination of keyboard entry and cursor movement. 
DDE is used to specify distances in the horizontal or vertical axes from the last point 
entered. DDE is a Relative Input. Since it is used for Horizontal and Vertical 
movements, Ortho must be ON. 


(Note: to specify distances on an angle, refer to Polar Input in Lesson 11) 


Using DDE is simple. Just move the cursor and type the distance. 

Negative and positive is understood automatically by moving the cursor up 
(positive), down (negative), right (positive) or left (negative) from the last point 
entered. No minus or @ sign necessary. 


Moving the cursor to the right and typing 5 <enter> tells AutoCAD that the 5 is positive 
and Horizontal. 

Moving the cursor to the left and typing 5 <enter> tells AutoCAD that the 5 is negative 
and Horizontal. 

Moving the cursor up and typing 5 <enter> tells AutoCAD that the 5 is positive and 
Vertical. 

Moving the cursor down and typing 5 <enter> tells AutoCAD that the 5 is negative and 
Vertical. 


EXAMPLE: 

1. Ortho must be ON. Grid OFF 

2. Select the Line command. 

3. Type: 1,2 <enter> to enter the first endpoint using Absolute coordinates. 
4. Now move your cursor to the right and type: 5 <enter> 

5. Now move your cursor up and type: 4 <enter> 

6. Now move your cursor to the left and type: 5 <enter> <enter> to stop 


6. Move the cursor to the left 
and type 5 <enter> 





5. Move the cursor 
up and type 4 
<enter> 


4. Move the cursor 
to the right and 
type 5 <enter> 


3. Type: 1, 2 
to start the 
line here. 


MEASURE TOOLS and ID Point 


The following tools are very useful to confirm the location or size of objects. 


The Measure tools enables you to measure the Distance, Radius, Angle, Area, or 
Volume of a selected object. The default option is Distance. 


1..You may access these tools as follows: 


Ribbon = Home tab / Utilities Panel / Measure w 


E) Radius 
meer 


Angle i 
E g Measuring Tools 


D area 
(P) voume 


2. Select one of the tools and follow the instructions on the command line. 





ID Point 


The ID Point command will list the X and Y coordinates of the point that you select. 
The coordinates listed will be from the Origin. 


Ribbon = Home tab / Utilities Panel / v 


Or la Point Style... 
Keyboard = ID <enter> {H Utilities 





1. Select the ID Point command by typing: ID <enter> 
2. Select a location point, such as the endpoint of a line. 
The X, Y and Z location coordinates for the endpoint will be displayed. 


Example: 
1. Command: id<enter> paS 
2. Snap to the endpoint p 


3. Coordinates, from the Origin, are displayed. 





Command: ‘ id Specify point: X = 5.474 ¥ = 6.791 


EXERCISE 9A 


In this exercise you will create a master template named “Border A’ to be used for the 
exercises in Lessons 9 through 25. Follow the easy steps below. Do not skip any. 


STEP 1: (Select the Settings) 


1. Start a NEW file using 
2014-Workbook Helper.dwt 


2. Set Units (Refer to page 4-14) 
Units = Decimal 
Precision = 0.000 


3. Set Drawing Limits (Refer to page 4-10) 
Lower Left Corner = 0,0 
Upper Rt. Corner = 11, 8.5 


4. Show the new limits using: (Refer to page 4-8) 
Zoom / All 


5. Important: Change Lineweight settings to Inches and adjust Display scale. 
Refer to bottom of page 3-12 


6. Set Grids and Snap (Refer to page 3-7, 4-12 and 4-13) 


Snap = .125 (this is important, it will make it easier to draw the lines) 
Grids = 1.00 


Continued on the next page... 


EXERCISE QA....continued 


STEP 2: (Draw the Border Lines) 


1. Select Layer Borderline 


2. Draw the border below using the dimensions shown. 


\__ ORIGIN 





Hint: i 


@10.250,7.750 


Hint: 
.375, .375 


THE OUTER RECTANGULAR SHAPE ALREADY 
EXISTS IN 2014-WORKBOOK HELPER TEMPLATE. 
DO NOT ERASE IT. 


Continued on the next page... 


EXERCISE QA....continued 


STEP 3: (Draw the TITLE BLOCK Lines) 


1. Select Layer Borderline 


2. Draw the 3 TITLE BLOCK lines as shown below using the dimensions shown. 


Hint: 
.375,1.125 


1.125 


l 4.125 
ORIGIN —’ 





Hint: 

Use Perpendicular Object 
snap with Ortho ON for 
this endpoint 


Hint: Hint: 
4.125, .375 9.125, .375 
9.125 


Continued on the next page... 
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EXERCISE QA....continued 


STEP 4: (Enter the TEXT) 


1. 


2: 


. Change the text size to .250 


Select Layer Text 


Select Multiline text command. 


. Select the upper left corner and then the opposite corner. 


Upper left 
Corner Ne 


\ Opposite Corner 





. Select Bold 
. Select justification Middle Center 
. Type the text shown below. 


. Repeat the above for the remaining 2 title boxes 





enor 
X 


Continued on the next page... 
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EXERCISE QA....continued 


STEP 5: (Save the border as a Template) 


1. 


2: 


l. 


Select the Application Menu (Refer to page 2-4) 


Select Save As > 


. Select AutoCAD Drawing Template 


. Enter the new template name: Border A-2014 


Select Save button 


. Enter the description: 


Use for Lessons 9 through 25 


Select the OK button 


You now have a template to use for Lessons 9 through 25. 

At the beginning of each exercise you will be instructed to start a New drawing using 
Border A-2014.dwt 

You will edit the title and the Ex-XX to match the exercise. Editing makes it much 
easier. You will not need to change the location of the text. Merely edit it. 


If you would like to Print this border follow the steps on the following pages. 


This should be your name. 


Edit text for 
new 
exercises 





Your Name Here itle goes here  Éx-XX 
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Basic Plotting from Model Space 


Note: More Advance plotting methods will be explained in Lessons 26 and 27. 





1. Important: Open the drawing you want to plot, if it is not already open. 
2. Select: Zoom / All to center the drawing within the plot area. 
3. Select the Plot command using one of the following; 


a 
Quick Access toolbar = |[/ 32 [4 HEY 





Ribbon = Output tab / Plot Panel / = 


Plot 
Keyboard = Plot <enter> 


The Plot —Model dialog box will appear. 
bovis 


Page setup 


Printer /plotter 
Name: (M Defaut Windows System Priterpc3 | — 


Plotter: Canon MP 240 series Printer - Windows System Driver - 
Where: USBOO1 
Description: 


[E] Plot to file 


Paper size Number of copies 
Letter 8.5°11" X 1 SI 


Plot area Plot scale 


What to plot: [E] Fit to paper 


scale: (4) 4. More Options button. 
Plot offset (origin set to printable area) T z 


X: | -0. 188918 inch Center the plot 1 





unit 


Y: ees inch |__| Scale lineweights 


=e © 








4. Select the “More Options” button to expand the dialog box. 


= —_— 
IA Plot - Model i m 23l 


Page setup ea hve table (pen assignments) \ 


ts 
Printer /plotter I Shaded viewport options 


Name: ($ Default Windows System Printerpc3 oY ($ Default Windows System Printerpc3 oY Windows System Printer.pc3 | Properties... | I Shade plot 
DPI | 300 | 


Plot options The dialog box expands 


Plot in background 


Plot object lineweights To S h OW m O re O pti O n S z 
Plot transparency 

Plot with plot styles 

[Z] Plot paperspace last 


Plotter: Canon MP240 series Printer - Windows System Driver -... 
Where: USBOO1 
Description: 


[E] Plot to file 





Letter 8.5"x11" ~ 1 H 


Plot area Plot scale 


Extents 
sae 


\ Save changes to layout 
Plot offset (origin set to printable area) 1 =y Pp 

x: | -0. 188918 | inch [V] Center the plot 1 — lnt © Portrait 

@® Landscape 

Birt upside-down 


Preview... | Apply to Layout | to Layout | Cancel O) =z 


l 
l 
l 
l 

l 

l 
Paper size Number of copies | 

l 

I 

\ 

x [_]Hide paperspace objects 


Plot stamp on 


y: | 0: 2815608 | | inch [_| Scale lineweights 








Continued on the next page... 
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8. 
9. 


10. Select the Plot Style table 


11. If the following box appears, select Yes 


12. Select the Preview button. 








[A Piot- Model 
Fage setup 
Printer /plotter 
Name: fl Defaukt Windows System Printer.pc3 ¥ 
Plotter: Canon MP?240 series Printer - Windows System Driver -... 
Where: USB001 
Description: 
Plat to file 
Paper size Number of copies 
Letter 8.5°11" + i A 
Plot area Plot scale 
What to plot: Fit to paper 
Plot offset (origin set to printable area) 1 5 
y: | -0.188918 | inch Center the plot 1 rt 
y: | 2-251580 | inch \ | Scale lineweights 





se 


Plot style table (pen assignments) 


monochrome .cth r 
A + 


Shaded viewport options 





Shade plot As displayed 


Quality 


Normal 


il 


DPI 300 


Plot options 
Plot in background 
Plot object lineweights 
Plot transparency 
Plot with plot styles 
[| Plot paperspace last 
[ |Hide paperspace objects 
Plot stamp on 
Save changes to layout 


Drawing orientation 


(©) Portrait 

Ls 
(@) Landscape 
Plot upside-down 


[Wpobivtotavout J [ox  ] [cme ep] ©) 
5 ee» SS a 
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Select your printer from the drop down list or “Default windows system printer.pc3” 
Note: If your printer is not shown in the list you should configure your printer within 


AutoCAD. This is not difficult. Refer to Appendix-A for step by step instructions. 


Select the Paper size Letter. 
Select the Plot Area Extents 


Select the Plot Offset Center the Plot 


Uncheck the Fit to paper box and select Plot Scale 1:1 


Acad.ctb (for color) 


Monochrome.ctb (for all black) 





a 
Question 
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Continued on the next page... 


Note: If you are using a 30 day free trial or student version 
software, your display may appear with text around the perimeter. 


Your Name Here Titles go here Ex XX 


Does your display appear as shown above? 
If yes, press <enter> and proceed to 13. 
If not, recheck 1 through 11. 





You have just created a Page Setup. All of the settings you have selected can now be 
saved. You will be able to recall these settings for future plots using this page setup. 
To save the Page Setup you need to ADD it to the model tab within this drawing. 


13. Select the ADD button. 13 





[A Plot- Model 





Plot style table {pen assignments) 


Fage setup 


14. Type the new Page Setup name Class Model A 








14 
— 
15. Select the OK button. 15 


Continued on the next page... 


16. 


17. 


18. 


New Page Setup name appears 


| I. x | 


[A Piot- Model 





Page setup Plot style table (pen assignments) 


Name: [Glass Model A z 





Select the Apply to Layout button. 


Page setup Plot style table {pen assignments) 


Name: (Glass Model A z me E 


Printer plotter Shaded viewport options 


Name: fl Default Windows System Printer.pc3 Y Shade plot 


Plotter: Canon MP240 series Printer - Windows System Driver -... Quality Normal 


Where: USB001 DPT 300 


Description: 
Plot options 


— 
aane Plot in background 
Plot object lineweights 
Plot transparency 


Letter 8.5°x11" + 1 Ea 
[=| Plot with plot styles 


[| Plot paperspace last 


Paper size Number of copies 


Plot area Plot scale 
What to plot: Fit to paper | |Hide paperspace objects 
Plot stamp on 


Save changes to layout 
Plot offset (origin set to printable area) 1 7 Se 
x: | -0.188918 | inch Center the plot a W © Portrait 
ke 
-0.281380 | inch (@) Landscape 
Y: nc Se Hac 
- z Plot upside-down 


sy ay © 








16 17 


Select the OK button to send the drawing to the printer or select Cancel if you do 
not want to print the drawing at this time. The Page Setup will still be saved. 


Save the entire drawing again as a template using Save as AutoCAD drawing 
template: Border A-2014. (Refer to page 9-12) 

The Page Setup will be saved to the drawing and available to select in the future. 
You will not have to select all the individual settings again unless you choose to 
change them. 


Now go tape your print out to the refrigerator door. 
This is quite an accomplishment. 
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EXERCISE 9B 


INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. Draw the objects below using Absolute and Relative coordinates. 

3. Use Layer = Object line. 

4. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
5. Do not dimension (We will get to that soon) 

6. Save as EX9B 

7. 


Plot using Page Setup Class Model A (Refer to page 9-13 through 9-16) 


Don't forget the @ for Relative coordinates and use Undo if you make a mistake 





EXERCISE 9C 


1. Start a New file using Border A-2014.dwt 

. Draw the objects below using Direct Distance Entry (DDE). 

. Use Layer = Object line. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 


. Save as EX9C 


NO oO BR WD 


. Plot using Page Setup Class Model A (Refer to page 9-13 through 9-16) 


| | | mal || 


3.150 


1.050 2.175 


ty) ae 


675 


t 
sia Fa 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Move the Origin 
2. Control the display of the UCS icon 


LESSON 10 


MOVING THE ORIGIN 


As previously stated in Lesson 9, the ORIGIN is where the X, Y, and Z-axes intersect. 
The Origin’s (0,0,0) default location is in the lower left-hand corner of the drawing area. 
But you can move the Origin anywhere on the screen using the UCS command. 

(The default location is designated as the “World” option or WCS. When it is moved it 
is UCS, User Coordinate System.) 


You may move the Origin many times while creating a drawing. This is not difficult and 
will make it much easier to draw objects in specific locations. 


Refer to the examples on the next page. 


To MOVE the Origin: 
1. Right click on the Origin icon: 


2. Select Origin from the shortcut 1@ World 
menu Previous 2 
Named UCS 
3. Place the new Origin location by Origin 
entering coordinates or pressing the 3 Point 


Rotate Axis 
2 AXIS 


left mouse button. 


View 
Face 


Object 





UCS leon Settings + 


To RETURN the Origin to the default “World” location (the lower left corner): 





1. Right click on the Origin icon 


2. Select World from the short cut menu. 


World 
Previous 
Named UCS 
Origin 

3 Point 
Rotate Axis 
£ Axis 

View 

Face 


Object 





UCS lcon Settings + 


Why move the Origin? Examples on the next page. 
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MOVING THE ORIGIN....continued 


Why move the Origin? 


R.771 





lf you move the Origin to the lower left corner of the rectangle it will make it very easy 
to accurately place the center of the circle. 


How to place the Circle accurately: 


1. 
2. 


Oo o1 & OW 





Select “Origin” from the short cut menu as shown on the previous page 
Snap to the lower left corner of the rectangle using object snap Endpoint. 
The UCS icon should now be displayed as shown above. 


. Select the Circle command 

. Enter the coordinates to the center of the circle (2.262, 1.448 <enter>) 

. Enter the radius (.771 <enter) 

. Select World from the short cut menu to return the UCS icon to it’s default location. 


(Refer to previous page) 


More examples of why you would move the Origin 
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DISPLAYING THE UCS ICON 


The UCS icon is merely a drawing aid that displays the location of the Origin It can move 
with the Origin or stay in the default location. You can even change its appearance. 


Show UCS Icon at Origin 


1. Right click on the Origin icon. 
2. Select UCS Icon Settings from the shortcut menu 





UTCS Icon Settings + Show UCS Icon at Origin 
[ 


2 Properties... 


3. Show UCS Icon at Origin 
v The UCS icon will follow the Origin as you move it. You will be able to see the 


Origin location at a glance. 
O The UCS icon will not follow the Origin. It will stay in it’s default location. 


How to change the UCS icon appearance. 


—_ 


. Right click on the Origin icon. 
2. Select UCS Icon Settings from the short cut menu 






| UCS Icon Settings + v Show UCS Icon at Origin 3 
Properties... 


3. Select Properties 
When you select this option the dialog box shown below will appear. 
You may change the Style, Size and Color of the icon at any time. 
Changing the appearance Is personal preference and will not affect the drawing or 


commange: - = 





A 
lA UCS Icon 







UCS icon style Preview 
© 2D 


: B 
4. When complete select the OK button. | ox tnewah < 
k i x 


50 


UCS icon color 
Model space icon color: Layout tab icon color: 


E Cor 160 - 


Apply single color 
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EXERCISE 10A 


INSTRUCTIONS: 


— 


. Start a New file using Border A-2014.dwt 

. Move the Origin to the locations noted before you draw the objects. 

. Use Layer = Object line. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Do not dimension 


. Save as EX10A 


N OO BRB WD 


Plot using Page Setup Class Model A (Refer to page 9-13 through 9-16) 


Divide the drawing area at the 
midpoint. 


| @1.000 
2.000 
2.375 
1.000 


Move the Origin here before 
drawing the Circle. 


Move Origin here 1.750 
/ before drawing the Move the Origin here before 


rectangle above. drawing the Polygon above. 
Your Name Here Rectangle and Polygon Ex-10A 
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EXERCISE 10B 


INSTRUCTIONS: 


— 


. Start a New file using Border A-2014.dwt. 

. Move the Origin to the locations noted before you draw the objects. 

. Use Layer = Object line. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 


Save as EX10B 


NOOR WN 


Plot using Page Setup Class Model A (Refer to page 9-13 and 9-16) 


Move the 
Origin to the 
Center before 
drawing the 
Small circles. 


4X @1.000 


Move the Origin here before drawing the large Circle. 
Move the Origin here before drawing the Rectangle. 


Window Hinge Plate Ex-10B 
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EXERCISE 10C 


INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. You decide where to move the origin. 

3. Use Layer = Object line 

4. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
5. Do not dimension 

6. Save as EX10C 

7 


. Plot using Page Setup Class Model A (Refer to page 9-13 and 16) 


This is an lsometric View 
to help you visualize the 
views shown. Do not draw. 


1.500 Ref 





Antique Step Stoo! ‘| E10 


Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Understand the Polar Degree Clock 

2. Draw Lines to a specific length and angle 
3. Draw objects using Polar Coordinate Input 
4. Use Dynamic Input 

5. Use Polar Tracking and Polar Snap 


LESSON 11 


POLAR COORDINATE INPUT 


In Lesson 9 you learned to control the length and direction of horizontal and vertical 
lines using Relative Input and Direct Distance Entry. Now you will learn how to control 
the length and ANGLE of a line using POLAR Coordinate Input.. 


UNDERSTANDING THE “POLAR DEGREE CLOCK” 


Previously when drawing Horizontal and Vertical lines you controlled the direction 
using a Positive or Negative input. Polar Input ts different. The Angle of the line will 
determine the direction. 

For example: If | want to draw a line at a 45 degree angle towards the upper right 
corner, you would use the angle 45. But if | want to draw a line at a 45 degree angle 
towards the lower left corner, you would use the angle 225. 


You may also use Polar Input for Horizontal and Vertical lines using the angles O, 90, 
180 and 270. No negative input is required. 


POLAR DEGREE CLOCK 


90 


= 
A J 
mS ONO Le 


ye 













180 





A os 
n ~ 
P TE 


ooo \ 7330 
yf a 
y \ 

5 


22 240 300 315 





270 
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POLAR COORDINATE INPUT....continued 


DRAWING WITH POLAR COORDINATE INPUT 


When entering polar coordinates the first number represents the Distance and the 
second number represents the Angle. The two numbers are separated by the less 
than (<) symbol. The input format is: distance < angle 


Note: If you are using Dynamic Input (DYN button), refer to the next page. 


NFER [SNAP |GRID |ORTHO [POLAR] OSNAP [aDoSNAP [otRack|oud [oyn [ivt [Tev far fsc [am 
NSA 





A Polar coordinate of @6<45 will be a distance of 6 units and an angle of 45 degrees 
from the last point entered. 





Here is an example of Polar input for 4 line segments. 


5. Enter Polar 
coordinates @4<135 












3. Enter Polar 
coordinates 
@4<45 


1. Start the 
line at the 450 4. Enter 
Origin 0,0 Relative 


coordinates 


@ 4,0 
\— 2. Enter Relative 


coordinates 


@2, 0 
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DYNAMIC INPUT 


To help you keep your focus in the “drawing area’, AutoCAD has provided a command 
interface called Dynamic Input. You may input information within the Dynamic Input 
tool tip box instead of on the command line. 


When AutoCAD prompts you for the First point the 
Dynamic Input tool tip displays the Absolute: X, Y Se 
distance from the Origin. Freep ET 
Enter the X dimension, press the Tab key, enter the Y First point 
dimension then <enter>. 











When AutoCAD prompts you for the Second and all 
Next points the Dynamic Input tool tip displays the 





Relative: Distance and Angle from the last point 
entered. i 





Enter the distance, press the tab key, move the cursor 
in the approximate desired angle and enter the angle 
then <enter>. (Note: The @ is not necessary) 


Second and all next points 


How to turn Dynamic Input ON or OFF 


Select the DYN button on the status bar or use the F12 key. |DUCG)|DYN|DWT, 





Here is an example of Dynamic input for 4 line segments. 
5. Enter Polar 
coordinates 
4 tab 135 <enter> 
3. Enter Polar coordinates 
4 tab 45<enter> \ 
1. Start the E 4. Enter 


line at the Relative 
Origin 0,0 coordinates 
i 4, 0 <enter> 


\ 2. Enter Relative coordinates 2, 0 <enter> 


Note: Refer to Appendix C for more ways to control the Dynamic Input Tool tip 
box display. 
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DYNAMIC INPUT....continued 


To enter Cartesian coordinates (X and Y) 


1. Enter an “X” coordinate value and a comma. 


2. Enter an “Y” coordinate value <enter>. 





To enter Polar coordinates (from the last point entered 











1. Enter the distance value from the last E ee 
point entered. = Se 
2. Press the Tab key. in ae E 
E Me Mi oe 
3. Move the cursor in the approximate l 
direction and enter the angle value <enter> 
90 
135." | 3.45 
Note: Move the cursor in the approximate direction A E 
and enter an angle value of 0-180 only M 
l : 180 0 
Dynamic Input does not required 360 degrees. Ñ is, 
(Refer to example on the next page) ZOON 
135 | 745 
90 


How to specify Absolute or Relative coordinates while using Dynamic Input. 





To enter absolute coordinates when relative coordinate format is displayed in the 
tooltip. Enter # to temporarily override the setting. 


To enter relative coordinates when absolute coordinate format is displayed in the 
tooltip. Enter@ to temporarily override the setting. 


Note about Ortho 
You may toggle Ortho On and OFF by holding down the shift key. 
This is an easy method to use Direct Distance Entry while using Dynamic Input. 
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USING DYNAMIC INPUT and POLAR COORDINATES 


The following is a simple drawing to practice Dynamic Input and Polar coordinates. 
Think about how this differs from the basic polar input on page 11-2 and 11-3. 


Example on the next page. 


Line A 


Line B 


Line C 


Line D 


Line E 


Line F 


1 Set the Status Bar as follows: 
DYN = ON All others = OFF 


LA 
snap [aDosNaP |OTRACK]DUCS [DYN [LWT |TPY|QP 
Sa 





2. Select the Line command: 


3. Start the Line near the lower left corner of 
the drawing area. 


4. Move the cursor to the right. 
5. Type 2 <tab> 0 <enter> 


6. Move the cursor up and to the right 
7. Type 3<tab> 45 <enter> 


8. Move the cursor up. 
9. Type 2 <tab> 90<enter> 


10. Move the cursor down and to the left. 
11. Type 4 <tab> 135<enter> (Note: 180 — 45 = 135) 


If you move the 
cursor around you 
will notice that the 


angle value display 
never exceeds 180 





12. Move the cursor to the left. 
13. Type 1.293 <tab> 180 <enter> 


14. Move the cursor down. 


15. Type 1.293 <tab> 90 <enter> 
16. <enter> to stop 
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USING DYN INPUT and POLAR COORDS....continued 
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POLAR TRACKING 


Polar Tracking can be used instead of Dynamic Input. When Polar Tracking is “ON”, 
a dotted “tracking” line and a “tool tip” box appear. The tracking line.... “snaps” to a 
preset angle increment when the cursor approaches one of the preset angles. The 
word “Polar”, followed by the “distance” and “angle” from the last point appears in 
the box. (A step by step example is described on the next page.) 


| Soo Tracking Line 


5 g 30" WoO Polar Tool Tip box 


| 





HOW TO SET THE INCREMENT ANGLE 


1. Right Click on the POLAR button on the Status Bar and select “SETTINGS”, 
or select an angle from the list SNAP [GRID ORTAQ [POLAR SNAP] SD0SNAP JOTRACK 
N—_” 





POLAR ANGLE SETTINGS 





Increment Angle Choose from the Increment (Roce sn 
























Angle list including 90, 45, 30, Smal Tor i E: ; 
22.5, 18, 15,10 and 5. [E Polar Tracking On (F10) 

It will also snap to the selected || eeerage ea 
angles multiples. For example: | as © Track using al polar angle settings 
if you choose 30 it will snap to © aa 

30, 60, 90, 120, 150, 180, 210, © aay | (en Neer 


240, 270, 300, 330 and 0. © Relative to last segment 


Additional Angles Check this box if you would like 
to use an angle other than one 
in the Incremental Angle list. 
For example: 12.5. 











New You may add an angle by selecting the “New” button. You will be 
able to snap to this new angle in addition to the incremental Angle 
selected. But you will not be able to snap to its multiple. For 
example, if you selected 7, you would not be able to snap to 14. 





Delete Deletes an Additional Angle. Select the Additional angle to be 
deleted and then the Delete button. 

POLAR ANGLE MEASUREMENT 

ABSOLUTE Polar tracking angles are relative to the UCS. 


RELATIVE TO LAST SEGMENT Polar tracking angles are relative to the last 
segment. 
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USING POLAR TRACKING and DDE 


p1 


P2 


P3 


P4 


P5 


P6 


— 


N 


11 
12 


13 
14 


15 


. Set the Polar Tracking Increment Angle to 15. 


. Turn all the Status Bar buttons to Off except POLAR. 
(Note: DYN should be OFF but you may wish to leave it ON) 





Select the Line command. 


Start the Line in the lower left area of the drawing area. 


Move the cursor in the direction of P2 until the Tool Tip box displays 30 degrees. 
Type 2 <enter> (for the length). 


Move the cursor in the direction of P3 until the Tool Tip box displays 90 degrees. 
Type 2 <enter> (for the length). 


Move the cursor in the direction of P4 until the Tool Tip box displays 0 degrees. 
Type 2 <enter> (for the length). 


Move the cursor in the direction of P5 until the Tool Tip box displays 150 degrees 
Type 2 <enter> (for the length). 


Move the cursor in the direction of P6 until the Tool Tip box displays 180 degrees. 
Type 2 <enter> (for the length). 


Then type C for close. 


Pē P5 


P4 


P1 


POLAR TRACKING ON or OFF 


You may toggle Polar Tracking On or Off using one of the following: 
Left click on the POLAR button on the Status Bar or Press F10 
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POLAR SNAP 


Polar Snap is used with Polar Tracking to make the cursor snap to specific distances 


and angles. |f you set Polar Snap distance to 1 and Polar Tracking to angle 30 you 
can draw lines 1, 2, 3 or 4 units long at an angle of 30, 60, 90 etc. without typing 


anything. You just move the cursor and watch the tool tips. 


(A step-by-step example is described on the next page) 


SETTING THE POLAR SNAP 
1. Set the Polar Tracking Increment Angle as shown on page 11-8 
2. Right Click on the SNAP button on the Status Bar and select “SETTINGS” 


NFER swat [QR Jon THO [POLAR [Osnae [soosnan [oTAAGK oues [own [owe [yar] sc]am 
a” 


Snap / Grid 
Sets standard snap 


and grid spacing. 










A Drafting Settings 


3 (Em anit Pi ak Obed Son | 50 Ob San | nani rk 
Snap On (Fo) E] Grid On {F7} 
Snap spacing (and style 
Sag E J Display dotted grid in: 
5 à [E] 2D model space 
Snap Y spacing: | [E] Block editor 
Sheet/layout 
g| Equal X and Y spacing E Sheet 
iaid spacing 
: Pol i Grid X spacing: 
Polar Spacing i 
Sets increment | Polar distance: Grid Y spacing: 
snap distance seo 
: Major line every: 
when Polar Snap is Snap type 
ON. ©) Grid snap (arid behavior 
— [E] Adaptive grid 
(@) Rect lars 
spina aa |_| Allow subdivision below grid 
Isometric snap ~ spacing 
Snap Type E Display ond beyond Limits 
Sets the Snap @ Polarsnap [E] Follow Dynamic UCS 
to Polar or 
Grid 
3. Select Snap ON 4 6 


4. Select PolarSnap 
5. Set the Polar Distance 
6. Select OK button. 
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USING POLAR TRACKING and POLAR SNAP 


Now let’s draw the objects below again, but this time with “Polar Snap” . 


1. Set Polar Tracking Increment Angle to 30 and Polar Snap to 1.00. 


2. Turn all the Status Bar buttons Off except SNAP and POLAR. 


nFEG [Swap jGRiD [ORTH [POLAR Jpsnap [s00snaP [oTRack [Ducs [own [uw [Tey [ap |sc[aM 





3. Select the Line command: 
P1 4. Start the Line in the lower left area of the drawing area. 


P2 5. Move the cursor in the direction of P2 until the Tool Tip box displays 
Polar 2.00 <30° 


P3 6. Move the cursor in the direction of P3 until the Tool Tip box displays 
Polar 2.00 <90° 


P4 7. Move the cursor in the direction of P4 until the Tool Tip box displays 
Polar 2.00 <0° 


P5 8. Move the cursor in the direction of P5 until the Tool Tip box displays 
Polar 2.00 <150° 


P6 9. Move the cursor in the direction of P6 until the Tool Tip box displays 
Polar 2.00 <180° 


10 Then type C for close. 


Pē P5 


P4 


P2 


P1 


NOTE: You may OVERRIDE the Polar Settings at any time by typing: 
Polar coordinates ( @ Length< Angle ) on the Command line. 
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EXERCISE 11A 


INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. After reviewing the lengths and angles below set the 
Polar Tracking Increment Angle and Polar Snap distance. 


Note: You may have to "override" a few of the lengths. (See bottom of 11-11) 


Use Layer = Object line. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

save as EX11A 

. Plot using Page Setup Class Model A 


NOORY 


© 
A 
© 
O 
© 
“ 
= 


Start here 


Polar Input Practice Ex-11A 
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EXERCISE 11B 


1. Start a New file using Border A-2014.dwt 

2. After reviewing the lengths and angles below set the 
Polar Tracking Increment Angle to 30 
Polar Snap distance to .125 


Note: the isometric lines are 30, 90, 150, 210, 270 and 330. (Refer to page 11-2) 


Use Layer = Object line. 

Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

save as EX11B 

. Plot using Page Setup Class Model A 


ae ea 
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EXERCISE 11C 


1. Start a New file using Border A-2014.dwt 
2. After reviewing the lengths and angles below set the 
Polar Tracking Increment Angle and Polar Snap distance 


Note: the isometric lines are 30, 90, 150, 210, 270 and 330. (Refer to page 11-2) 


Use Layer = Object line. 

Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

save as EX11C 

. Plot using Page Setup Class Model A 


eee 





Support Bracket Ex-11C 


11-14 





EXERCISE 11D 


1. Open Border A-2014.dwt 
Note: You will have to do some adding and subtracting on this one. 
2. Draw the 5.000 Diameter Circle using Layer Object line. 
. Draw the 4.000 Diameter Circle using Layer Center line. 
4. Draw each polar line on layer Centerline using the following example: 
For example: the line marked "X" is drawn as follows: 
a. Place 1st endpoint in the center of the circle. 
b. Enter Polar coordinates for 2nd endpoint (distance 2.750 angle 138) 
(Refer to Polar Clock on page 11-2) 
. Draw the .500 Diameter Circles. Locate their center using object snap Intersection. 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 
. Save as EX11D 
. Plot using Page Setup Class Model A 


Q3 


©OONDO 


9X G.500 


Polar Puzzle ScD 
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Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 
1. Duplicate an object at a specified distance away 


2. Make changes to an objects properties 
3. Use the Quick Properties Panel 


LESSON 12 


OFFSET 


The OFFSET command duplicates an object parallel to the original object at a 
specified distance. You can offset Lines, Arcs, Circles, Ellipses, 2D Polylines and 
Splines. You may duplicate the original object or assign the offset copy to another 


4 


OFFSET 


Examples of Offset objects. 


OFFSET OFFSET 


HOW TO USE THE OFFSET COMMAND: 


METHOD 1 
(Duplicate the Original Object) 


1. Select the OFFSET command using one of the following: 


Ribbon = Home tab / Modify panel / 


or 
Keyboard = Offset <enter> 


2. Command: _offset 
Current settings: Erase source=No Layer=Source OFFSETGAPTYPE=0 
Specify offset distance or [Through/Erase/Layer] <Through>: type the offset 
distance or select Erase or Layer. (see options on the next page) 


3. Select object to offset or <Exit/Undo>: select the object to offset. 
4. Specify point on side to offset or [Exit/Multiple/Undo]<Exit>: Select which side of 
the original you want the duplicate to appear by placing your cursor and 


clicking. (See options on the next page) 


5. Select object to offset or [Exit/Undo]<Exit>: Press <enter> to stop. 


12-2 


OFFSET....continued 


METHOD 2 
(Duplicate original object but assign the Offset copy to a different layer) 


To automatically place the offset copy on a different layer than the original you 
must first change the “current” layer to the layer you want the offset copy to be 
placed on. 


1. Select the layer that you want the offset copy placed on from the list of layers. 
2. Select the OFFSET command (refer to previous page) 
3. Command: _ offset 
Current settings: Erase source=No Layer=Source OFFSETGAPTYPE=0 
Specify offset distance or [Through/Erase/Layer] <Through>: type L <enter> 
4. Enter layer option for offset objects [Current/Source] <Source>: select C <enter> 
5. Specify offset distance or [Through/Erase/Layer] <Through>: type the offset dist 
<enter> 
6. Select object to offset or [Exit/Undo] <Exit>: select the object to offset. 
7. Specify point on side to offset or [Exit/Multiple/Undo]<Exit>: Select which side of the 
object you want the duplicate to appear by placing your cursor and clicking. 


(See options below) 


8. Select object to offset or [Exit/Undo]<Exit>: Press <enter> to stop. 


OPTIONS: 


Through: Creates an object passing through a specified point. 
Erase: Erases the source object after it is offset. 
Layer: Determines whether offset objects are created on the current layer or on the layer 


of the source object. Select Layer and then select current or source. 
(Source is the default) 








Multiple: Turns on the multiple offset mode, which allows you to continue creating 
duplicates of the original without re-selecting the original. 


Exit: Exits the Offset command. 


Undo: Removes the previous offset copy. 
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PROPERTIES PALETTE 


The Properties Palette, shown below, makes it possible to change an object's 
properties. You simply open the Properties Palette, select an object and you can 
change any of the properties that are listed. 





How to open the Properties Palette: 
Ribbon = Home tab / Properties panel / \ 
or 
Keyboard = Cirl + 1 





|] ByLayer 
ByLayer 












ByLayer 


Properties ¥ 





(An example of how to use the Properties Palette is on the next page.) 


Close Palette 
To close the Palette click on the 
“X” or press Ctrl + 1 


kaon aian e GIS 


(Click On and Off here) 
The Palette will collapse into a 


vertical bar if ON. It will TEETAN E uye 
reactivate if you pass the cursor Laygf |OBJECTLINE 
over the gray bar. 

Multiple selected objects list 
If you have selected multiple 
E; 


objects, select individually from 
this drop down list. 


Move nee 

To move, click and drag the gray 
title bar to a new location. 
[Normal ¥ joo 





GE) Properties 


Resize 
To resize, click and drag an edge. 
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PROPERTIES PALETTE....continued 


Example of editing an object using the Properties Palette 


1. Draw a 2.00 Radius circle. 


2. Open the Properties Palette and select the Circle. (The Properties for the Circle 
should appear. You may change any of the properties listed in the Properties Palette 
for this object. When you press <enter> the circle will change. ) 





[2] Properties 


cece EA 
L 
L 


ay 
in 


Linetype se 


1.000 


Flot style yColor 
Tee 


Linetype sc... 


3. Highlight and change the “Radius” to 1.00 and the “Layer” to HIDDEN LINE <enter>. 
The Circle got smaller and the Layer changed as shown below. 
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[2] Properties 


E HIDDEN LINE 
Linetypesc.|1.000 
ByColor 

ByLayer 

Pype | 
0000 


[Material [ByLayer 


Centerz [ooo — 
Radius (|1000 J 
[Diameter _ |2000 


QUICK PROPERTIES PANEL 


The Quick Properties Panel, shown below, will only appear if you have it set to ON. 
The Quick Properties Panel displays fewer properties and appears when you click 
once on an object. You may make changes to the objects properties using Quick 
Properties just as you would using the Properties Palette. (AutoCAD is just giving you 
another option) 


How to turn Quick Properties Panel On or OFF. 
Select the QP button on the status bar. 


J 
Inren]swa® [on Jon THO [POLAR osnar [soosnan [ormAck [oucs [own [ower [oP [spa 
NSA 





1. Select an object 


2. The Quick Properties box appears. 
Note: The list depends on the type of object you have selected, such as; Circle, 
Line, Rectangle, etc. 


Color E ByLayer w 
HIDDEN LINE 





Refer to the next page to “Customize” the Quick Properties Panel. 
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CUSTOMIZING THE QUICK PROPERTIES PANEL 


You may add or remove properties from the Quick Properties Panel. And it is easy. 


1. Select the Customize button. 1 


$ Circle v| 





2. Select the Object, from the list, that you would like to customize. 


3. Check the boxes for the properties that you want to appear. 
Uncheck the boxes that you do not want to appear. 


4. Select Apply and OK 2 3 
“(A Customize User Interfacs M 


[ Costomize masa] o l | Transfer | oe of 


Customizations in All Files 
| All Customization Files r| Ez H ig 


-k ACAD ; 
a ia Workspaces Linetype 


Drafting & Annotation Default (current i =] | inat 
i 30 = ; Aligned Constraint Parameter Linetype scale 


Aligned Dimension [E] Flot style 
Angular Constraint Parameter | E] Lineweight 






E E Quick Access Toolbars Angular Dimension | E] Transparency 
H- -6 Ribbon ; EA n l | [E] Hyperlink 
= Toolbars rc Length Uimension Thickness 


i a Array (Path) 
cf] Menus = 3D Vewalzatton 
Eg] Quick Properties Paray (Polar) L 


i Rollover Tooltips Aray erga) | [E] Material 
hE) Shortcut Menus Attribute | E] Shadow display 
Attribute Definition - Geometry 


Reference Center X 
Ee Center Y 


Diameter Constraint Parameter 
Diametric Dimension E] Center Z 
Ellipse Radius 

Extemal Reference Diameter 


Circumference 





Hatch 


Helix | 
Honzontal Constraint Parameter | Area 
Jogged Dimension C] Normal ¥ 
Command ' ead | aay 

E oe Line E] Normal Z 

Tp 30 Adjust Clip Planes 

=] 3D Adjust Distance 

(4 3D Align 

ÉB) 3D Aray 

dl 3D Constrained Orbit 

G? 3D Continuous Orbit 

ae 3D Fy 

i? 3D Free Orbit 








Note: The customizing is saved to the computer not the drawing file. 
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OFFSETGAPTYPE 


When you offset a closed 2D object, such as a rectangle, to create a larger object it 
results in potential gaps between the segments. The offsetgaptype system variable 
controls how these gaps are closed. 


To set the offsetgaptype: 
Type. offsetgaptype <enter> 
Enter one of the following: 


0 =Fills the gap by extending the polyline segments. (default setting) 


1 = Fills the gap with filleted arc segments. The radius of each arc segment 
is equal to the offset distance. 


2 = Fills the gap with chamfered line segments. The perpendicular distance 
to each chamfer is equal to the offset distance. 
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EXERCISE 12A 


INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. Draw the Objects below using Circles, Rectangles and Lines. 

3. Use the Offset command to offset the objects. 

4. Use Layers = Object line and Hidden line. 

5. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
6. Do not dimension 

7. Save as EX12A 

8. Plot using Page Setup Class Model A 


Offset distance .250 
.500 Offset 


The solid lines are on layer Object line and 1.00 in length. 
(Remember Polar Snap from Lesson 117) 
The dashed lines are on Layer Hiddenline 
The Offset is .250. Use Trim and Extend after Offsetting. 





Offset Exercise Ex12A 
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EXERCISE 12B 


1. Start a New file using Border A-2014.dwt 


2. Follow the steps shown on the next page to draw the Window Schedule shown 
below. 


. Use Layers = Object line and Text. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 


. Save as EX12B 
Plot using Page Setup Class Model A 


NOOR W 


Follow instructions on the next page. 


WINDOW SCHEDULE 


SIZE TYPE 


(A) [5'-0" X 4-0" [WOOD FIXED 
(B) [3'-0" x 4-0" | WOOD FIXED 
(c) [3'-0" X 3'-0" | WOOD FIXED 
CD) [2'-0" x 3'-0" [ALUMINUM SLIDER 





Window Schedule | eci 
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EXERCISE 12B 
HELPER 


Step 1. Draw the window schedule using the offset command. 


a. =- 3.625 -> 
T 


375 


a 


a 


t 


.250 


Step 3. Using "Single Line Text" place text as shown. 
All text height .125 except title. Title height is .188. 


Just use start point, 


Justify Middle snap to intersection 


Snap to Center 
(Height = .125) 


Justify Middle (Ht=.188) 
Snap to Midpoint of line 


T anren 
H sæ h e 


TAY 10" x 4-0" IWOOD FIXED 
(8) 13-0" x 4-0" WOOD FIXED 
LO 13-0" x 3-0" IWOoDFIXeD 
(Dd) 12-0" x 3-0" ALUMINUM SLIDER 
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Step 2. Draw the guidelines as shown using object snap 
"intersection" for the diagonal lines and the offset command for 
the horizontal and vertical lines. 


SSS mN] 


| 


eee 





Step 4. Erase the guidelines 


WINDOW SCHEDULE 


(A) 5'-0" x 4'-Q" 


| (B) 1 3'-0" X 4'-0" 
| (C) 1 3'-0" X 3'-0" 
(D) [2'-0" X 3'-0" 








EXERCISE 12C 


INSTRUCTIONS: 


1. 
2. 


. Draw the upper half using the Offset command. [Hn 


. MIRROR the upper half. (Do not include the horizontal centerline) 
. Change the horizontal line to layer Center line using Properties Palette or QP. 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 


Q3 


OONOOA 


Start a New file using Border A-2014.dwt | 
Draw a horizontal and vertical line on Layer Object line. 


Do not dimension 


. Save as EX12C 
. Plot using Page Setup Class Model A 





Offset and Mirror Exercise Ex-12C 


12-12 


EXERCISE 12D 


1. Start a New file using Border A-2014.dwt 

2. Draw the lamp base below. 

3. Practice using the "Layer method" when offsetting the hidden lines. Or use the 
Properties Palette or Quick Properties. 

. Notice that the part is symmetrical. Consider the Mirror command. 

Use Layers, Object line, Hidden line and Centerline. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

Do not dimension 

. Save as EX12D 

. Plot using Page Setup Class Model A 


OONDOA 


2X O1.352 


2X ©.839 


2X R1.125 


ISOMETRIC VIEW to help 
you visualize the object. 
DO NOT DRAW 
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Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Create multiple copies in a rectangular or circular pattern or Path. 
2. Understand how to Array objects 


LESSON 13 


ARRAY 


The ARRAY command allows you to make multiple copies ina RECTANGULAR or 
Circular (POLAR) pattern and even on a PATH. The maximum limit of copies per 
array is 100,000. This limit can be changed but should accommodate most users. 
(Refer to Help menu if you choose to change the limit) 


RECTANGULAR ARRAY 

This method allows you to make multiple copies of object(s) in a rectangular pattern. 
You specify the number of rows (horizontal), columns (vertical) and the spacing 
between the rows and columns. The spacing will be equally spaced between copies. 


Spacing is sometimes tricky to understand. Read this carefully. The spacing is the 
distance from a specific location on the original to that same location on the future 
copy. It is not just the space in between the two. Refer to the example below. 





To use the rectangular array command you will select the object(s), specify how many 
rows and columns desired and the spacing for the rows and the columns. 
Refer to step by step instructions on page 13-3. 





Example of Rectangular Array: 


3 ROWS 


o 


Row Spacing 


t. 


O A 
O A 
O A 
O A 


7 


Column Spacing = 


4 COLUMNS 
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ARRAY....continued 


How to create a REC TANGULAR ARRAY 


1. Draw a 1” square Rectangle. L] 


2. Select the ARRAY command using one of the following: 2 
Ribbon = Home tab / Modify panel/ Array W Href 
OO BClangurar Array 
Keyboard = Array <enter> m 
3. Select Rectangular Array. a, (P Polar Array 





4. Select Objects: Select the Object to be Arrayed. 


5. Select Objects: Select more objects or <enter> to stop 


The Array Creation tab appears and a 3 x 4 default grid array of the object selected. 


set Annotate Layout Parametric View Manage Output Plug-ins Autodesk 360 Featured Apps aan s Tools Ee 


ee ee hear E 
EE ii = a 
Betw : 17,5000 ©- Bet 1.5000 Betw [0000 | G00 
onn REN of SER EAS C a a Base am 


x4 


Close Array | 


Rectangular 
3 fog Total: (4.5000 =I Total: 3.0000 O c] Total: 1000002 0000 


Columns Rows ¥ Levels Prop erties 
Close 
Array 


Object 
selected to 
Array 





Grips 


6. Make any changes necessary in the Array Creation tab, then press <enter> to 
display any changes. 


7. lf the display is correct select Close Array. 
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ARRAY....continued 


How to edit a RECTANGULAR ARRAY 
1. Select the Array to edit. 


The Array panel is displayed. (The Quick Properties will also be displayed if you 
have the QP button ON in the Status bar.) 


2. Make any changes necessary in the Array tab, then press <enter> to display any 
changes. 


3. If the display is correct select Close Array. 


Array Panel 


Home Inset Annotate Layout Parametric View Manage Output Flug-ins Autodesk 360 Featured Apps Express Tools Array 


IIl Columns: la | = Rows: p | Levels: F | Oc mE Gt Tia 
3 ————— = = l = L = = + C] Ol OF BE, x 
OC hi Between: (3.000 aj Sy Between: (2.000 | ai Between: (1.000 


Rectangular = Base Point) Edit Replace Reset | Close Array 


fou Total: [9.000 E | al Total: (4.000 | cal Total: (1.000 Source ltem Array 


Type Columns Rows = Levels Properties Options Close 


[-]Top][2D Wireframe] 


Row spacing |2000 





Continued on the next page... 
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ARRAY....continued 


How to edit a RECTANGULAR ARRAY 


Using Grips to edit. 
You may also use the Grips to edit the spacing. Just click on a grip and drag. 
A. The first B> or A allows you to change the spacing between the columns or rows. 


B. The last B> or À allows you to change the total spacing between the base point 


and the last B> or A and also to add extra columns or rows, or change the axis 
angle. 


C. The W allows you to change the total row and column spacing simultaneously, 
and also to add extra columns and rows simultaneously. 


D. Use the Base Point grip Ml to MOVE the entire Array. 


Select this grip to change the Tt ‘pees | a a 
total row spacing, add extra , Total Row Spacing 
rows, or change the axis angle TT _| Avis Angle E 















Select this grip to change the 
total column spacing, add 
extra columns, or change the 
axis angle 






Column Count 





Total Column Spacing 
Axis Angle 





Continued on the next page... 
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ARRAY....continued 


How to edit a RECTANGULAR ARRAY 


Using Grips to edit. 













Row and Column Count 


Total Row and Colurnn Spacing 


Select this grip to add columns 
and rows simultaneously. 


total row and column spacing 


Moving the mouse 
diagonally adds extra 
columns and rows 


Toggle the Ctrl key to 
change the total row 
and column spacing 
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Toggle the Ctrl key to change the 


ARRAY....continued 


POLAR ARRAY 

This method allows you to make multiple copies in a circular pattern. You specify the 
total number of copies to fill a specific Angle or specify the angle between each copy 
and angle to fill. 


To use the polar array command you select the object(s) to array, specify the center of 
the array, specify the number of copies or the angle between the copies, the angle to 
fill and if you would like the copies to rotate as they are copied. 


Example of a Polar Array 


< Original Object 
T Center of s A 
7 | Y/Y Array A | i 


wW ; 
$ % ee 
s A 
= ap mee i s 


Copies Rotated Copies Not Rotated 


Default 
Basepoint 






Note: the two examples shown above use the objects default base point. 
The examples below displays what happens if you specify a basepoint. 


Specified 
Basepoint 


Specified 
Basepoint 





Rotated Not Rotated 
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ARRAY....continued 


How to create a POLAR ARRAY 1 


Using “Number of Items”. 


— 


. Draw a 3” Radius circle. 


2. Adda .50 Radius 3 sided Polygon and place as shown. 


3. Select the ARRAY command using one of the following: 20 Rectangular Array 
Ribbon = Home tab / Modify panel / Array V cod Path Rees 
or 





Keyboard = Array <enter> 


. Select Polar Array. 
. Select Objects: Select the Object to be Arrayed. (Polygon) 


. Select Objects: Select more objects or <enter> to stop 


N O OO Ff 


. Specify center point of array or [Base point / Axis of Rotation] Select the Center 
Point of the Circle 


7. Snap to the center of the 
Circle to select the center of 
the Array 


The Array Creation tab appears and the array defaults to 6 items. 
8. Enter items: 12 
9. Enter Between: 360 


10. Press <enter> 
to display the selections. 


11. Select Close Array 
if display is correct 





Note: 

12 items were evenly 
distributed within 360 
degrees 








Items Rotated when Items not Rotated when 
Polar Arrayed Polar Arrayed 
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ARRAY....continued 


How to create a POLAR ARRAY 1 


Using “Angle Between”. 


— 


. Draw a 3” Radius circle. 


2. Adda .50 Radius 3 sided Polygon and place as shown. 


3. Select the ARRAY command using one of the following: z0 Rectangular Array 
Ribbon = Home tab / Modify panel / Array V (ad Path Aney 
or 





OO 
Keyboard = Array <enter> Oo Polar Array 
OO 


. Select Polar Array. 
. Select Objects: Select the Object to be Arrayed. (Polygon) 


. Select Objects: Select more objects or <enter> to stop 


N O OO Ff 


. Specify center point of array or [Base point / Axis of Rotation] Select the Center 
Point of the Circle 


7. Snap to the center of the 
Circle to select the Center of 
the Array 


The Array Creation tab appears and the array defaults to 6 items. 


8. Enter items: 6 
9. Enter Between: 45 


10. Press <enter> 
to display the selections. 


11. Select Close Array 
if display is correct 


Note: 
6 items were copied at 
each 45 degree ccw. 





ltems Rotated when Items not Rotated when 
Polar Arrayed Polar Arrayed 
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ARRAY....continued 


How to create a POLAR ARRAY 1 
Using “Fill Angle”. 


— 


. Draw a 3” Radius circle. 


2. Adda .50 Radius 3 sided Polygon and place as shown. 


3. Select the ARRAY command using one of the following: z0 Rectangular Array 
Ribbon = Home tab / Modify panel / Array V (ad Path Aney 
or 





OO 
Keyboard = Array <enter> Oo Polar Array 
OO 


. Select Polar Array. 
. Select Objects: Select the Object to be Arrayed. (Polygon) 


. Select Objects: Select more objects or <enter> to stop 


N O OO Ff 


. Specify center point of array or [Base point / Axis of Rotation] Select the Center 
Point of the Circle 


7. Snap to the center of the 
Circle to select the Center of 
the Array 


The Array Creation tab appears and the array defaults to 6 items. 
8. Enter items: 8 
9. Enter Fill: 180 


10. Press <enter> ‘ures Waleed E 
to display the selections. 


11. Select Close Array 
if display is correct 





Note: 

8 items were evenly 
distributed within 180 
degrees ccw. 





Items Rotated when 


| R h 
Polar Arrayed tems not Rotated when 


Polar Arrayed 
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ARRAY....continued 


How to create a PATH ARRAY 


1. Draw a Line 6° long at 20 degrees. 


2. Add a 0.500” x 0.500" Rectangle 
as shown. 





3. Select the ARRAY command using one of the following: 





Ribbon = Home tab / Modify panel / Array V 
or ae Rectangular Arra 

OC g y 
Keyboard = Array <enter> 


co Path Array 


Ba 
o o Polar Array 
Ba 








4. Select PathArray. 


5. Select Objects: Select the Object to be Arrayed. (The small Rectangle) 


6. Select Objects: Select more objects or <enter> to stop 
7. Select Path Curve: Select the Path. (The angled Line) 


Note: The Path can be a line, polyline, spline, helix, arc, circle or ellipse. 





The Array Creation tab appears and the array defaults to 9 items. 
8. Make any alterations and press <enter> to display. 
9. If correct select Close Array 


ins Autodesk360 Featured Apps Express Tools EUAS Ea 


= nnotate EIT i G anage utpu ug-in K 
[62% liters: 9 S ay Levels: 1 rand ro? A ah S gaJ 
Hi = + o tz 
Between: |0.750 S; Between: |0.750 Between: |0.750 Bi i $ tee 
ph ca ot ||Associative| Base Point Tangent Measure |Align Items}Z Direction}, Close Array 
ae Total: | 6,000 SI Total: [0.750 col Total: (| 0.750 Direction 
ose 


Items Rows ¥ Levels roperties 


[—][Top][2D Wireframe] 
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EXERCISE 13A 


Start a New file using Border A-2014.dwt 
. Draw the original .500 square on Layer Object. 
. Array the original square as shown. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 


. Save as EX13A 
. Plot using Page Setup Class Model A 


NOORWND = 


a 


E 

E 

E 
ma Origina 


--— 2.000 — 
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EXERCISE 13B 


1. Start a New file using Border A-2014.dwt 

. Draw the objects shown below using the most efficient methods. 

. Refer to the next page for more dimensions and helpful hints. 

. Use Layers = Object line. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Do not dimension 

. Save as EX13B 

. Plot using Page Setup Class Model A 


CON © O1B W DN 


4X R.375 


Ste Me Ste 


Q0 


HS ODS OHS 


1 rane le m 


Refer to the next page for helpful ode and more dimensions. 
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EXERCISE 13B 
Helper 





Notches 


l hs e La 
p= = 


Step 2. Use Offset to frame 


Step 1. 
Draw the outside rectangle the .50 width and height. Snap to 
intersections 


then offset the location for 
the center of the notches. 


Step 3. Step 4. Trim and erase. 


- ke .150 
.075 


A 
.338 ES 


F + —— 


Step 1. Step 2. 
Offset Fillet 


(3B HELPER eee 
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EXERCISE 13C 


. Start a New file using Border A-2014.dwt 

. Draw the centerlines and circles first. 

. Draw one Polygon at the 12:00 location. 

. Array the original Polygon as shown. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

. Save as EX13C 

. Plot using Page Setup Class Model A 


ONOUORWND = 


DEFAULT BASE POINT DEFAULT BASE POINT 
ROTATE COPIES? YES ROTATE COPIES? NO 
Center for Original 


Polygon [- Original 
R1.750 
R1.500 
SERA AE 
WON 
| 


/ 


I | 


| 
A 
Center of Array 


Polar Aray aC 
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Center of Array 





EXERCISE 13D 


. Start a New file using Border A-2014.dwt 

. Draw Line first. (9.00 Long, 30 degree) 

. Draw one Circle (Radius .50) at lower left end. 

Array 8 Circles along the Path (Line) evenly divided. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

. Save as EX13D 

. Plot using Page Setup Class Model A 


2 


Line, 9.00 Long, 30 degrees 


Original Circle, R. .500 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 
1. Make an existing object larger or smaller proportionately 


2. Stretch or compress an existing object. 
3. Rotate an existing object to a specific angle. 


LESSON 14 


SCALE 


The SCALE command is used to make objects larger or smaller proportionately. You 
may scale using a scale factor or a reference length. You must also specify a base 
point. The base point is a stationary point from which the objects scale. 


1. Select the SCALE command using one of the following: 


Ribbon = Home tab / Modify panel / 


or 
Keyboard = SCALE <enter> 


SCALE FACTOR 
Command: _ scale 
2. Select objects: select the object(s) to be scaled 
3. Select objects: select more object(s) or <enter> to stop 
4. Specify base point: select the stationary point on the object 
5. Specify scale factor or [Copy/Reference]: type the scale factor <enter> 


If the scale factor is greater than 1, the objects will increase in size. 


lf the scale factor is less than 1, the objects will decrease in size. 
Scale factor = 1.5 


ORIGINAL ORIGINAL 
Scale factor = .5 


ee 


|} 
ae - 7 ee a 1,000 io Cee 


REFERENCE option 

Command: _ scale 

Select objects: select the object(s) to be scaled 

Select objects: select more object(s) or <enter> to stop 
Specify base point: select the stationary point on the object 
Specify scale factor or [Copy/Reference]: select Reference 
Specify reference length <1>: specify a reference length 

. Specify new length: specify the new length 


OO aN 


ORIGINAL 


P 
Reference = New Length 
Length l a l a 
1.000 2,000 


COPY option - creates a duplicate of the selected object. The duplicate is directly on 
top of the original. The duplicate will be scaled. The Original remains the same. 
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STRETCH 


The STRETCH command allows you to stretch or compress object(s). Unlike the 
Scale command, you can alter an objects proportion with the Stretch command. In 
other words, you may increase the length without changing the width and vice versa. 


Stretch is a very valuable tool. Take some time to really understand this command. 
It will save you hours when making corrections to drawings. 


When selecting the object(s) you must use a CROSSING window. 
Objects that are crossed, will stretch. 
Objects that are totally enclosed, will move. 


1. Select the STRETCH command using one of the following: 


Ribbon = Home tab / Modify panel / 
or 


Keyboard = S <enter> 


Command: _ stretch 
2. Select objects to stretch by crossing-window or crossing-polygon... 
Select objects: select the first corner of the crossing window 
Specify opposite corner: specify the opposite corner of the crossing window 
Select objects: <enter> 
Specify base point or [Displacement] <Displacement>: 
select a base point (where it stretches from) 
6. Specify second point or <use first point as displacement>: 
type coordinates or place location with cursor 


3. Opposite corner of 

/ Crossing Window 

eee (Placement of the 
: ! crossing window Is 


very important) 
2. First Corner 


a 5. Base Point 
of Crossing ! 


Window aa : 


Shae OD 


BEFORE 





AFTER 


(Notice which 
objects stretched 
and which objects 6. Second 


moved.) f Point 
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ROTATE 


The ROTATE command is used to rotate objects around a Base Point. (pivot point) 


After selecting the objects and the base point, you will enter the rotation angle from its 
current rotation angle or select a reference angle followed by the new angle. 


A Positive rotation angle revolves the objects Counter- Clockwise. 
A Negative rotation angle revolves the objects Clockwise. 


select the ROTATE command using one of the following: 


Ribbon = Home tab / Modify panel / 
or 
Keyboard = RO <enter> 





ROTATION ANGLE OPTION 
Command: _ rotate 
1. Current positive angle in UCS: ANGDIR=counterclockwise ANGBASE=0 
Select objects: select the object to rotate. 
. Select objects: select more object(s) or <enter> to stop. 
. Specify base point: select the base point (pivot point). 
. Specify rotation angle or [Copy/Reference]<0>: type the angle of rotation. 


— 4. Angle of Rotation 
j od ["] 5 
point Ne 


BEFORE AFTER 


AUN 


REFERENCE OPTION 
Command: _rotate 

1. Current positive angle in UCS: ANGDIR=counterclockwise ANGBASE=0 
Select objects: select the object to rotate. 


2. Select objects: select more object(s) or <enter> to stop. 
3. Specify base point: select the base point (pivot point). 
4. Specify rotation angle or [Reference]: select Reference. 
5. Specify the reference angle <0>: Snap to the reference object (1) and (2). 
6. Specify the new angle or [Points]: P <enter>. 
/. Specify first point: select 1st endpoint of new angle 
8. Specify second point: select 2nd endpoint of new angle 
Rotation 
7. Ist endpt angles match 
of new angle 
: 8. 2nd endpt 
Base Point [ of new angle 
X pA 


14-4 





EXERCISE 14A 


. Start a New file using Border A-2014.dwt 

. Draw both 2" Squares shown below labeled "Original". Use layer Object Line. 

. Scale the original on the left using "scale factor" method. 

scale the original on the right using "scale Reference" method. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

. Save as EX14A 

. Plot using Page Setup Class Model A 


scale factor = 2 Reference length = 2 


New Length = 3 


ORIGINAL | ORIGINAL 
2" Square 2" Square 


Reference length - 


3.000 


Scale factor and Reference Ex-14A 


14-5 





EXERCISE 14B 


. Start a New file using Border A-2014.dwt 


. Draw both 2" squares as shown below labeled as "Original". Use Layer Object Line. 
. Stretch each as shown. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

. Save as EX14B 


. Plot using Page Setup Class Model A 


NOOBRWND = 


Basept 


ORIGINAL ORIGINAL 
2" Square 2" Square 


| 
Stretching objects Ex-14B 
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EXERCISE 14C 


1. Start a New file using Border A-2014.dwt m | 
2. Draw the Original shape on the left side of the border. | Crossing 
Use Layer Object Line. Mi Window 
3. Stretch the overall length to 8.50 as shown. 
Notice the placement of the crossing window. —= Stretch 
Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 


Save as EX14C 
Plot using Page Setup Class Model A 


ee 


Note: 
If this was an actual floorplan consider how the stretch command could be very helpful. 


New Overall length after stretch = 8.50 
4.500 Added length 4.00 
2.000 


al 


Stretching more objects Ex-14C 
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INSTRUCTIONS: 
1. Open EX14C Crossing Window 


2. Move the opening to the new location using the Stretch command. ol 
Notice the placement of the crossing window. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Do not dimension 

. Save as EX14D 

. Plot using Page Setup Class Model A 


Om OR W 


Note: 
lf this was an actual floorplan consider how the stretch command could be very helpful. 





Moving a opening using Stretch | Ex-14D 
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EXERCISE 14E 


Start a New file using Border A-2014.dwt 

. Draw the objects at position A. Use Layer Object Line. 

. Copy the objects to position B and C. (Shown as dashed lines) 
Rotate the copies as shown. Note: Base point is important 





. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 


-N> 
. 

= 

— 


Do not dimension 
. Save as EX14E 
. Plot using Page Setup Class Model A 


C 


Base point Base point 





Rotating Objects «(YE 
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NOTES: 
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LEARNING OBJECTIVES 

After completing this lesson, you will be able to: 
1. Place Cross hatch pattern in a boundary 

2. Fill an area with solid fill 


3. Add Gradient fills 
4. Make changes to existing hatch sets. 


LESSON 15 


HATCH 


The HATCH command is used to create hatch lines for section views or filling areas 
with specific patterns. 


To draw hatch you must start with a closed boundary. A closed boundary is an area 
completely enclosed by objects. A rectangle would be a closed boundary. You simply 
place the cursor inside the closed boundary or select objects. 


Note: 

A Hatch set is one object. 

It is good drawing management to always place Hatch on it’s own layer. 

Use Layer Hatch. You may also make Hatch appear or disappear with the FILL 
command (pg. 5-6) 


HOW TO PLACE HATCH 


1. Draw a Rectangle 


2. Select the Hatch command using one of the following: 


Ribbon = Home tab / Draw panel / 
or 
Keyboard = BH <enter> 


The “Hatch Creation” ribbon tab appears automatically. 


e [Inset Annotate Layout Parametric View Manage Output Plug-ins Autodesk360 Featured Apps teocmmeece § Catch Creation 


SN SY. Select TL 7 7 a | |S} Pattern ~ E- Hatch Transparency 
: CEL 
i ints 
ee SOLID ANGLE ANSI31 ANSI32 st = >| 51.000 


Pattern Properties v 





3. Place the cursor inside the Rectangle (a closed boundary). 


A hatch pattern preview will appear. 


Zz 
MLL 


4. Press the left mouse button to accept the Hatch. 





5. Select Close Hatch Creation or press <enter> 
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HATCH PROPERTIES 


When you select the Hatch command the Hatch Creation ribbon tab appears 
automatically. The panels on this tab help set the properties of the Hatch. 

You should set the properties desired previous to placing the hatch set although you 
can easily edit an existing hatch set. 


Home Insert Annotate Layout Parametric View Manage Output Plug-ins 


SVT NS elect CET 7 Z a | |S} Pattern 
I ints Remove AA A v i use Current 
at ANSI31 
aries 


SOLID ANGLE 





ANSI32 {if None 


Pattern 


BOUNDARIES Panel 


The Boundaries panel allows you to choose what method you will use to select the 
hatch boundary. 


Pick Point: 

Pick Point is the default selection. When you select the Hatch command AutoCAD 
assumes that you want to use the Pick Points method. You merely place the cursor in 
the closed area to select the boundary. The Hatch set preview will appear. Press the 
left mouse button to accept. 


Ea Select 








=] ° Tm ie | im iel ie i 






Boundaries * 





Select and Remove: 
You may select or remove objects to a boundary. 
Note: Remove will not be available unless you click on Select. 


El Select 
Remove 


5 E Select the 


E Remove the 


meer Rectangle ; 
Boundaries Circle 
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HATCH PROPERTIES....continued 


PATTERN Panel 


ae 
A Select to display 
SOLID ANGLE ANSI31 ANSI32 additional patterns 





Pattern 


The PATTERN panel displays the Hatch swatches that relate to the Hatch Type that 
has been selected in the Properties panel. Refer to Properties Panel below. 


PROPERTIES Panel 








Hatch Type Pattern ¥ |e - Hatch Transparency Transparency 
Hatch Color | {s [Ij eyLayer +| ngle Hatch Angle 


Background | [$ |/]None + 1] 1.000 |“ Hatch Scale or 
Color oo | Spacing 


HATCH TYPE 


When you select the drop down arrow V you may select one of the Hatch types: 
Solid, Gradient, Pattern or User Defined. 


Note: Hatch Types will be explained in more detail on pages 15-8 through 15-11. 


Select Drop down 


arrow 
Solid 


gradient 


User defined 





When you select a Hatch Type from the drop down list the Pattern panel displays 


the related hatch swatches from which to select 


Pattern Solid User Defined Gradient 
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HATCH PROPERTIES....continued 


PROPERTIES Panel... continued 


HATCH COLOR BACKGROUND COLOR 
This color selection is specific to You may select a background color 
the Hatch and will not affect any for the hatch area 


other objects. 


Select Colors... 


Select Colors... 





HATCH TRANSPARENCY [Haten Transparency 
Displays the selected transparency setting. 


You may select to use the current setting for the | 


drawing, the current layer setting or select a Z ByLayer Transparency 
specific value. 


Lay ByBlock Transparency 


Transparency Value 





HATCH ANGLE 


Pattern: The default angle of a pattern is 0. If you change this angle the pattern 
will rotate relative to its original design. 


User defined: Specify the actual angle of the hatch lines. 


HATCH SCALE or SPACING 


lf Hatch Type Pattern is selected this value determines the scale of the Hatch 
Pattern. A value greater than 1 will increase the scale. A value less than 1 will 
decrease the scale. 


If Hatch Type User Defined is selected this value determines the spacing 
between the hatch lines. 
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HATCH PROPERTIES....continued 


ORIGIN Panel 


You may specify where the Hatch will originate. Lower left, lower right, upper left, 
upper right, center or even the at the UCS Origin. 


Set 
The Origin locations shown on the right are displayed when Hatch ļ 9'si 
type, Pattern, Solid or User Defined are selected. 
tE Store as Default Origin 

Ti Origin 





The Origin location Centered is displayed only when Hatch type 
Gradient is selected. 


mel | REL | EEL | er | CAEL 


H Origin 





OPTIONS Panel © 


Associative| Annotative Match 
Properties 


Gap Tolerance 0,000 
H Create Separate Hatches 


Opens the Hatch 

and Gradient 

Outer Island Detection + Dialog Box. 

Send Behind Boundary + You may choose 

ne me to use it instead 
of the Ribbon. 





Associative: If the Associative option is selected, the hatch set is 
associated to the boundary. This means if the boundary size is 
changed the hatch will automatically change to fit the new boundary 
shape. (Refer to page 15-12 for an example) 





current Annotative scale. This option will be discussed in Lesson 27. 





Annotative: AutoCAD will automatically adjusts the scale to match the 
ce 
Annotative 
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HATCH PROPERTIES....continued 


OPTIONS Panel....continued 


MATCH PROPERTIES 


Match Properties allows you to set the properties of the new hatch set by selecting an 
existing Hatch set. You may choose to “use the current origin” or “use the source 


Match 


hatch origin’. 


Use current origin: sets all properties except the hatch origin. ss 
IS Use current origin 


Use source hatch origin: sets all properties including the y Use source hatch origin 
hatch origin. 





GAP TOLERANCE 

If the area you selected to hatch is not completely closed (gaps) AutoCAD will bridge 
the gap depending on the Gap tolerance. The Gap tolerance can be set to a value 
from 0 to 5000. Any gaps equal to or smaller than the value you specify are ignored 
and the boundary is treated as closed. 


CREATE SEPARATE HATCHES 
Controls whether HATCH creates a single hatch object or separate hatch objects when 
selecting several closed boundaries. 


Outer Island Detection =| 
(O) Normal Island Detection 
(O) Outer Island Detection 
oS Iqnore Island Detection 
W } No Island Detection 


Send Behind Boundary i 
a 
a Do Not Assign 


OUTER ISLAND DETECTION 
These selections determine how Hatch recognizes internal objects. 


Py Send to Back 


SEND BEHIND BOUNDARIES 
These selections determine the draw order of the Hatch set. Mag Bring te Front 


[sk Send Behind Boundary 


Bring in Front of Boundary 
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HATCH TYPES 


PATTERNS 


PATTERNS 
AutoCAD includes many previously designed Hatch Patterns. Note: Using Hatch 


Patterns will greatly increase the size of the drawing file. So use them conservatively. 
You may also purchase patterns from other software companies. 


1. Select the Hatch Type PATTERN. 


2. Select a Pattern from the list of hatch patterns displayed in the Pattern panel. 


2 1 


a Pattern Y h Hatch Transparency 0 


Be (Muse Current ¥ }Angle 0 


x E| 1.000 Ål 


Properties ¥ 


Pattern 





3. Select the Hatch Color, Boundary Background Color, Hatch Transparency. 

4. Angle: A previously designed pattern has a default angle of 0. If you change this 
Angle the pattern will rotate the pattern relative to its original design. 
It is important that you understand how to control the angle. 


For example: if ANSI31 hatch pattern is used and the angle is set to 45 degrees the 
pattern will rotate relative to its original design and the pattern will appear to be 90 


Yj cA 
WW 


Original Pattern Design Pattern Design Rotated 
Angle = 0 Angle = 45 





5. Scale: A value greater than 1 will increase the scale. A value less than 1 will 
decrease the scale. If the Hatch set is Annotative the scale will automatically adjust 
to the Annotative scale. But you might have to tweak the scale additionally to make 


it display exactly as you desire. 
(This will be discussed more in Lesson 27. Dont be too concerned about it right 


now) 
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HATCH TYPES 


USER DEFINED 


USER DEFINED 

This Hatch Type allows you to simply draw continuous lines. No special pattern. 
You specify the Angle of the lines and the Spacing between the lines. 

Note: This Hatch type does not significantly increase the size of the drawing file. 


1. Select the Hatch Type USER DEFINED. 


2. Note the Pattern swatches are not displayed in the Pattern panel. (The Zigzag is 
only there because alphabetically it was in the same row as User Defined) 


a User defined Y h Hatch Transparency 0 


|| Eze [i Use Current + An ple AS 


X E| 1.000 +] 


Pattern Properties ¥ 





3. Select the Hatch Color, Boundary Background Color, Hatch Transparency. 
4. Angle: Specify the actual angle that you desire from O to 180. 


For example: If you want the lines to be on an angle of 45 degrees you would enter 
45. If you want the lines to be on an angle of 90 degrees you would enter 90. 


(This is different from the angle for Patterns) 


Angle = 45 Angle = 90 





5. Spacing: Specify the actual distance between each of the hatch lines. 
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HATCH TYPES 


SOLID 


SOLID 
If you would like to fill an area with a solid fill you should use Hatch type Solid. 


1. Select Solid by selecting the Hatch Type Solid on the Properties Panel 
or 
select the Solid swatch on the Pattern Panel. 


a Solid ¥ * Hatch Transparency 0 


+ [Se [Use Current *| | Angle 


ANSIS1 ANSIS2 = Al 1.000 


Pattern Properties ¥ 





2. Select the Hatch Color. 
Note: The Boundary Background Color is not available when using Hatch Type 
Solid. 


3. Select Transparency 





Transparency = 0 Transparency = 75 


4. Angle: Not available when using Hatch Type Solid. 


5. Scale: Not available when using Hatch Type Solid 
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HATCH TYPES 


GRADIENT 


GRADIENT 

Gradients are fills that gradually change from dark to light or from one color to another. 
Gradient fills can be used to enhance presentation drawings, giving the appearance of 
light reflecting on an object, or creating interesting backgrounds for illustrations. 
Gradients are definitely fun to experiment with but you will have to practice to achieve 
complete control. They will also greatly increase the size of the drawing file. 


1. Select the Hatch Type GRADIENT. 


2. Select a Gradient Pattern from the 9 GR_ patterns displayed in the Pattern panel. 


2 1 


| Gradient Y z Hatch Transparency 
| [Ei i Blue "F Pingle 


GOSTWO.. GR_LINEAR GR_CYLIN GRJINVCYL ||| [E|] Yelow -| |E] 


Properties ¥ 


GR_SPHER GR_HEMISP GRCURVED GR_INVSPH 


GR_INVHEM) GR_INVCUR GRASS GRATE 





3. Select the Hatch Color. The Gradient can be one color or two color. If one color 
you can select the Tint and Shade of that color. (See step 6 below) 


4. Select the Hatch Transparency. 


5. Angle: Specify the actual angle that you desire from O to 180. The pattern will 
rotate the pattern relative to its original design 





Angle = 0 Angle = 45 


6. Tint and Shade: Tint and Shade is used when you are using only one-color 
gradient fill. Specify the tint or shade of the color selected in step 3 above. 
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EDITING HATCH 


EDITING THE HATCH SET PROPERTIES 

Editing a Hatch set properties is easy. 

1. Simply select the Hatch set to edit. 

2. The Hatch Editor Ribbon tab will appear. 

3. Make new selections. Any changes are applied immediately. 


CHANGING THE BOUNDARY 

lf the Hatch set is Associative (see 15-6) you may change the shape of the boundary 
and the Hatch set will conform to the new shape. 

lf the Hatch set is Non-Associative the Hatch set will not change. 






CCCCCCES 
SoS 
Cee 
PQ PODS 
bMS 


a a 





oD 
Cr 





a 





Original Boundary New Boundary New Boundary 
with Associative hatch with non-Associative hatch 


TRIMMING HATCH 
You may trim a hatch set just like any other object. 





After Trim 





MIRROR HATCH 
An existing Hatch set can be mirrored. The boundary shape will automatically mirror. 
But you may control whether the Hatch pattern is mirrored or not. 


To control the Hatch pattern mirror: (Note: Set prior to using the Mirror command) 


1. Type mirrhatch <enter> 
2. Enter O or 1 <enter> O = Hatch not Mirrored 1 = Hatch Mirrored 


LA Via das 


Mirrhatch = 0 Mirrhatch = 1 
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EXERCISE 15A 





INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. Draw the Rectangle, Circle and Polygon as shown. 

3. Use Layers = Object line and Hatch. 

4. Hatch the boundaries shown using the Patterns shown. 

5. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
6. Do not dimension 

7. Save as EX15A 

8. Plot using Page Setup Class Model A 


- 
Ld A 


Pattern = ANSI 33 Pattern = Brick 


Scale = 1 Scale = 1 
Angle = 0 A Angle = 45 
Pattern = Stars 

Scale = 2 

Angle = 0 


Hatch Origin = Center i À 


Predefined Patterns Ex-15A 
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EXERCISE 15B 


1. Start a New file using Border A-2014.dwt 

2. Draw the 4 Rectangle as shown. 

3. Use Layers = Object line and Hatch. 

4. Hatch the boundaries shown using the Patterns shown. 
Notice the angles rotate the hatch pattern from it's original design. 
For example: Angle 45 appears to be rotation 90 because the original design 
was drawn at a 45 degree.....think about It. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

. Save as EX15B 

. Plot using Page Setup Class Model A 


l 
L 


Pattern = ANSI 31 Pattern = ANSI 31 
Scale = 1 Scale = 1 
Angle = 0 (Original design) Angle = 45 


œ N O 


— 


Pattern = ANSI 31 Pattern = ANSI 31 
Scale = 1 Scale = 1 


Angle = 90 Angle =135 





Your Name Here Predefined Patterns & angles Ex-15B 
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EXERCISE 15C 


. Start a New file using Border A-2014.dwt 

. Draw the Rectangle as shown using layer Object line. 

. Place the 1" high text in the Middle of the rectangle. Use layer Text. 

. Use Hatch Pattern ANSI31. Use layer Hatch. 

. Select the Boundary using "Select Objects" this time. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

. Save as EX15C 

. Plot using Page Setup Class Model A 


OONDOAKRWND = 





select Objects Ex-15C 
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EXERCISE 15D 


INSTRUCTIONS: 

. Start a New file using Border A-2014.dwt 

. Draw the Hub as shown using layer Object line. 

. Use Hatch pattern ANSI 31 Scale = 1 and Angle = 0. Use Layer Hatch 

Draw the section arrowhead, approximately as shown. Fill with "Solid" hatch. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 

. Save as EX15D 

. Plot using Page Setup Class Model A 


Read Instruction #4 above 


Use Layer: Section 





ros 


15-16 





EXERCISE 15E 


. Start a New file using Border A-2014.dwt 
. Draw the objects shown as Before, using layer Object line. 
. Add Solid Hatch. Use Layer Hatch 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Do not dimension 


. Save as EX15E 
. Plot using Page Setup Class Model A 


NOOR WND = 


a 
> 


1.228 


d 


a .250 Offset 


3 pt Circle 


Before After Solid Hatch added 
Solid Shapes Ex-15E 
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Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Understand the importance of True Associative dimensioning 
2. Create Linear, Continue and Baseline dimensions 

3. Draw, Select and Erase objects 

4. Use Grips to manipulate dimensions 

5. Create a New dimension Style 

6. Ignore Hatch Lines when dimensioning 


LESSON 16 


DIMENSIONING 


Dimensioning is basically easy, but as always, there are many options to learn. 
As a result, | have divided the dimensioning process into multiple lessons. 


In addition, Annotative dimensioning will be discussed in Lesson 27. 
So relax and just take it one lesson at a time. 


In this Lesson you will learn how to create a dimension style and how to create Linear 
(horizontal and vertical) dimensions. 


Dimensions can be Associative, Non-Associative or Exploded. You need to 
understand what these are so you may decide which setting you want to use. Most of 
the time you will use Associative but you may have reasons to also use Non- 
Associative and Exploded. 


Associative 

Associative Dimensioning means that the dimension is actually associated to the 
objects that they dimension. If you move the object, the dimension will move with it. 
If you change the size of the object, the dimension text value will change also. 
(Note: This is not parametric. In other words, you cannot change the dimension text 
value and expect the object to change. That would be parametric dimensioning) 
Non-Associative 


Non-Associative means the dimension is not associated to the objects and will not 
change if the size of the object changes. 


Exploded 
Exploded means the dimension will be exploded into lines, text and arrowheads and 


non-associative. 


How to set dimensioning to Associative, Non-Associative or Exploded. 


1. On the command line type: dimassoc <enter> 
2. Enter the number 2, 7 or 0 <enter>. 

2 = Associative 

1 = Non-Associative 


O = Exploded 
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DIMENSIONING....continued 


How to Re-associate a dimension. 
lf a dimension is Non-associative, and you would like to make it Associative, you may 
use the dimreassociate command to change. 


1. Select Reassociate using one of the following: 


Ribbon = Annotate tab / Dimension w panel / 
or 
Keyboard = Dimreassociate <enter> 


2. Select objects: select the dimension to be reassociated. 

3. Select objects: select more dimensions or <enter> to stop. 

4. Specify first extension line origin or [Select object] <next>: (an “X” will appear to 
identify which ts the first extension); use object snap to select the exact 
location, on the object, for the extension line point. 

5. Specify second extension line origin <next>: (the “X” will appear on the second 

extension) use object snap to select the exact location, on the object, for the 


extension line point. 


6. Continue until all extension line points are selected. 


Note: You must use object snap to specify the exact location for the 
extension lines. 


Regenerating Associative dimensions 


sometimes after panning and zooming, the associative dimensions seem to be floating 
or not following the object. The DIMREGEN command will move the associative 
dimensions back into their correct location. 


Type: dimregen <enter> 
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LINEAR DIMENSIONING 


Linear dimensioning allows you to create horizontal and vertical dimensions. 


Horizontal Vertical 


Dimension Text 
Arrowhead 





Dimension Line 


Extension Line 


1. Select the LINEAR command using one of the following: 


Ribbon = Annotate tab / Dimension panel / 
or 


Keyboard = Dimlinear <enter> 


Command: _dimlinear 
Specify first extension line origin or <select object>: snap to first extension 


line origin (P1). 
3. Specify second extension line origin: snap to second extension line origin (P2). 


Specify dimension line location or [Mtext/Text/Angle/Horizontal/Vertical/Rotated]: 
select where you want the dimension line placed (P3). 


P1 


_ 1.500 
P1 


P2 P2 
P3 
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CONTINUE DIMENSIONING 


Continue creates a series of dimensions in-line with an existing dimension. If you use 
the continue dimensioning immediately after a Linear dimension, you do not have to 
specify the continue extension origin. 


peep me pee 


1. Create a linear dimension first (P1 and P2 shown below) 
2. Select the Continue command using one of the following: 


Ribbon = Annotate tab / Dimension panel / ti- 


Keyboard = Dimcontinue <enter> — 
Baseline 






Command: _dimcontinue 
3. Specify a second extension line origin or [Undo/Select] <Select>: snap to the 
second extension line origin (P3). 


4. Specify a second extension line origin or [Undo/Select] <Select>: snap to the 
second extension line origin (P4). 


5. Specify a second extension line origin or [Undo/Select] <Select>: press <enter> 
twice to stop. 


Create this Linear dimension first 


ee, 


P1 1.056 750 1.105 
a 


P2 


P4 


P3 
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BASELINE DIMENSIONING 


Baseline dimensioning allows you to establish a baseline for successive dimensions. 
The spacing between dimensions is automatic and should be set in the dimension 
style. (See 16-10, Baseline spacing setting) 


A Baseline dimension must be used with an existing dimension. If you use Baseline 
dimensioning immediately after a Linear dimension, you do not have to specify the 


baseline origin. 
2.910 
1.806 
1.056 —— 


1. Create a linear dimension first (P1 and P2). 






2. Select the BASELINE command using one of the following: 
Command: dimbaseline 







Ribbon = Annotate tab / Dimension panel / tk 


or hr Continue 


Keyboard = Dimbaseline <enter> 


3. Specify a second extension line origin or [Undo/Select] <Select>: snap to the second 
extension line origin (P3). 






4. Specify a second extension line origin or [Undo/Select] <Select>: snap to P4. 


5. Specify a second extension line origin or [Undo/Select} <Select>: select <enter> twice to 
stop. 


Create this Linear dimension first 





P2 
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DIMENSION STYLES 


Using the “Dimension Style Manager” you can change the appearance of the 
dimension features, such as length of arrowheads, size of the dimension text, etc. 
There are over 70 different settings. 

You can also Create New, Modify and Override Dimension Styles. All of these are 
simple, by using the Dimension Style Manager described below. 


1. Select the “Dimension Style Manager” using one of the following: 


"r 


Ribbon = Annotate tab / Dimension panel / N a a Fell Heal] to Foal lo’ 
ee | aly) Te Te S 


Dimension 
"T 


or 
Keyboard = Dimstyle <enter> 


Dimensions *¥ 





A Dimension Style Manager 


Displays which Current dimension style: Standard 
style is currently Styles: 
In use. & Annotative 
List all styles. Defined 
Annotative will be Below 


discussed in 
Lesson 27. 


List: Description 


Standard 


Dont list shes in Xrefs 





Set Current Selecta style from the list of styles and select the set current button. 


New Select this button to create a new style. When you select this button, the 
Create New Dimension Style dialog box is displayed. 


Modify Selecting this button opens the Modify dimension Style dialog box 
which allows you to make changes to the style selected from the “list of 
styles”. 


Override An override is a temporary change to the current style. Selecting this 
button opens the Override Current Style dialog box. 


Compare Compares two styles. 
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CREATING A NEW DIMENSION STYLE 


A dimension style is a group of settings that has been saved with a name you assign. 
When creating a new style you must start with an existing style, such as Standard. 
Next, assign ita new name, make the desired changes and when you select the OK 
button the new style will have been successfully created. 


How to create a NEW dimension style. 
1. Start a New file using Border A-2014.dwt 
2. Select the Dimension Style Manager command (Refer to previous page) 


3. Select the NEW button. 
lá Dimension Style Manager E S D 


Curent dimension style: Standard 
Styles: Preview of: Standard 
4, Annotative 


3 


i 





RO %5 


List: Description 


Standard 


[7] Dont list styles in Xrefs 








4. Enter CLASS STYLE in the “New Style Name” box. 
5. Select STANDARD in the “Start With:” box. 
6. “Use For:” box will be discussed later. For now, leave it set to “All dimensions”. 


7. Select the CONTINUE button. 


ia Create New Dimension Style =m 
4 New Style Name: 7 
5 Start With: 
Discussed in 
Lesson 26 A [T] Annotative 
Use for: 
6 





TAA dimensions ¥ 
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CREATING A NEW DIMENSION STYLE....continued 


8. Select the Primary Units tab and change your setting to match the settings shown 
below. 


8. Primary Units 







WA New Dimension Style: CLASS STYLE 


Linear dimensions 


rection 















Primary Units 





Fraction format: | Horizontal ¥ 


Decimal separator: “" (Period) Y 





Round off: 0.000 SI 
Prefix: 
Sutfte: 
Measurement scale 
Scale factor: 1.000 g 
Apply to layout dimensions only Angular dimensions 
Zero suppression Units format: Decimal Degrees ¥ 
Leading Trailing 
100.000 E 
EJ Zero suppression 
; l [2] 0 inches 
Sub-unit suffix: Leading 


Trailing 


LP] ct) tie 


Do not select the OK button yet. 
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CREATING A NEW DIMENSION STYLE....continued 


9. Select the Lines tab and change your settings to match the settings shown below. 


9. Lines 


/Dimension Style: CLASS STYLE 


Dimension lines 


Color: 

Linetype: 

Lineweight: 

Extend beyond ticks: 

Baseline spacing: 

Suppress: Dim line 1 Dim line 2 


Extension lines 


Color: By Black Extend beyond dim lines: 


By Block. 
Offset from origin: 
By Block 


Linetype ext line 1: — 


Linetype ext line 2: ——— 
Freed length extension lines 
Lineweight: ——_ By Block 
Length: 
Suppress: Ext line 1 Ext line 2 





Do not select the OK button yet. 
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CREATING A NEW DIMENSION STYLE....continued 


10. Select the Symbols and Arrows tab and change your setting to match the set- 
tings shown below. 


10. Symbols and Arrows 






IA. New Dimension #tyle: CLASS STYLE 








Symbols and Arrows 





Arowheads 
First: 
Second: 

He Closed filled 

Leader: 

Hel Closed filled 


Arrow size: 


[Ea] 
0.125 = 


F805 


Are length symbol 
Center marks (@) Preceding dimension text 


( Above dimension text 


m None 


Radius jog dimension 


Dimension Break Jog angle: 45 


Break size: 


Linear jog dimension 
Ca] 
0.125 EJ 


Jog height factor: 


1.500 | + Text height 


L 4 


Do not select the OK button yet. 
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CREATING A NEW DIMENSION STYLE....continued 


11. Select the Text tab and change your settings to match the settings shown below. 


11. Text 


IA New Dimension Style: CLASS STYLE _ 


Text appearance 


Tete: == O E 
Text color: By Block v 


Fill color: 
Text height: 


Fraction height scale: 

Draw frame around text 

Text placement Text alignment 
Vertical: (@) Horizontal 
Horizontal: 


(©) Aligned with dimension line 
View Direction: 


Offset from dim line: OG 6 150 standard 





Do not select the OK button yet. 
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CREATING A NEW DIMENSION STYLE....continued 


12. Select the Fit tab and change your setting to match the settings shown below. 


13. Now select the OK button. 


12. Fit 


WA. New Dimension Style: CLASS STYLE 


Symbols and Arows [Text_| F 


Fit options 


If there isnt enough room to place both text and 
amows inside extension lines, the first thing to 
move outside the extension lines is: 


(@) Ether text or arrows (best fit) 
O Arrows 

E Tet 

(© Both tet and amows 


() Always keep text between ext lines 
Scale for dimension features 


Suppress amows if they dont fit inside 
[T] Supp = Annotative 


extension lines 
(©) Scale dimensions to layout 
Text placement 


(@) Use overall scale of: 
When text is not in the default position, place it: 


(@) Beside the dimension line Fine tuning 


(©) Over dimension line, with leader Place text manually 


() Over dimension line, without leader Draw dim line between ext lines 





13. NOW select the OK button. 
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CREATING A NEW DIMENSION STYLE....continued 


Your new style “Class Style” should be listed. 
14. Select the “Set Current” button to make your new style “Class Style’ the style 


that will be used. 
14 


New Style listed here 


o E \ 


rs Dimension Style 












Curent dimension ste: CLASS STYLE 
Styles: Preview of: CLASS STYLE 
Å Annotative 


CLASS STYLE 
Standard 





List: Description 


CLASS STYLE 


[Z] Dont list styles in Xrefs 


15 


15. Select the Close button. 


16. Important: Re-Save this “template” as Border A-2014.dwt (Refer to page 2-4) 


Note: 

You have successfully created a new “Dimension Style” called “Class Style”. 

This style will be saved in your Border A -2014 template after you save the template. 
So every time you use this template the Dimension Style will already be there and 


you will not have to create it again. 

It is important that you understand that this dimension style resides only in the 
Border A-2014 template. If you open another drawing, this dimension style will not 
be there. 
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IGNORING HATCH OBJECTS 


Occasionally, when you are dimensioning an object that has “Hatch Lines”, your cursor 
will snap to the Hatch Line instead of the object that you want to dimension. 
To prevent this from occurring, select the option “IGNORE HATCH OBJECTS’. 


EXAMPLE: 


“Ignore Hatch Objects” 
option not selected 


“Ignore Hatch Objects” 
option selected 





How to select the “IGNORE HATCH OBJECTS” option 





1. Type Options <enter> 


2. Select Drafting tab. 


3. Check the Ignore Hatch Objects box. 


A Options 


Current profile: <<Unnamed Profile>> 


AutoSnap Settings 
Marker 


Magnet 
Display AutoSnap tooltip 


[E] Display AutoSnap aperture box 


AutoSnap Marker Size 





it 
FE ET 
Pend Pash [Saen | Daer Peene] Stra [3 





3 o — 


Object Snap Options 


Ignore hatch objects 


D| Replace Z value with curent elevation 


Ignore negative Z object snaps for Dynamic UCS 








: 





2014-Work...k Helper.dwg 


gra 
30)Wodeina | Section | Profies [Onine | 

Auto Track Settings 

Display polar tracking vector 

Display full-screen tracking vector 

Display Auto Track tooltip 


aa) 


Alignment Point Acquisition 
(@) Automatic 


© Shift to acquire 


Aperture Size 


p 


Drafting Tooltip Settings... 





Lights Glyph Settings... 


Cameras Glyph Settings— 
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EXERCISE 16A 


1. Start a New file using Border A-2014.dwt 

2. Create a Dimension Style in your Border A by following the instructions on pages 
16-8 through 16-14. Re-Save the template as Border A.dwt before starting the 
drawing shown below. 

. Draw the Objects as shown using layer Object line. 

. Dimension as shown using Dimension Style "Class Style" on Layer Dimension. 

. Use Linear, Continue and Baseline. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

. Save as EX16A 

. Plot using Page Setup Class Model A 


CONDO OB W 


1.000 =e 1.000 


e S 1.000 1.000 
3.000 
7 2.000 
1.000 


T 500 m 
2.000 E oo oe ae 


Laie wl * 
Beginning Dimensioning Ex-16A 
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EXERCISE 16B 


. Start a New file using Border A-2014.dwt 
. Draw the Objects as shown using layer Object line. 


. Dimension as shown using Dimension Style "Class Style" on Layer Dimension. 
Use Linear, Continue and Baseline. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX16B 


. Plot using Page Setup Class Model A 


NOORWND = 


— 1.000 T 1.000 


.750 
.750 
5.000 


Intermediate Dimensioning Ex-16B 
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EXERCISE 16C 


INSTRUCTIONS: 


1. 
2. 
3. 


4. 


5. 
6. 


1. Draw a 2.250" long by 1.500" wide Rectangle. 


Start a New file using Border A-2014.dwt 
Follow the instructions below. 


Do not divide your drawing into 4 sections. Just draw one rectangle in the middle 
of your drawing area and follow instructions. 


Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Save as EX16C 


Plot using Page Setup Class Model A 


2. Set "Dimassoc" setting to 2. 
3. Dimension the Rectangle as shown here. 


4. Stretch one corner of the rectangle Did the dimensions change? 


using "Grips" approximately as shown Note: Your dimensions may not be exactly the same 
(with Ortho and Osnap OFF) as shown. That's OK. 





-——— 
| 


H 


Stretch and Associative Dims Ex-16C 
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EXERCISE 16D 


1. Start a New file using Border A-2014.dwt 

2. Follow the instructions below. 

3. Do not divide your drawing into 4 sections. Just draw one rectangle in the middle 
of your drawing area and follow instructions. 

4. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

5. Save as EX16D 

6. Plot using Page Setup Class Model A ) 


2. Set "Dimassoc" setting to 1. —-!— Note 


1. Draw a 2.250" long by 1.500" wide Rectangle. 3. Dimension the Rectangle as shown here. 


4. Stretch one corner of the rectangle Notice the difference? 
using "Grips" approximately as shown The dimensions are not associated to the object, 
(with Ortho and Osnap OFF) so they did not respond to the stretch. 


-——— 
| 





Stretch and Non-Associative Dims | Ex-16D 
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Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


. Edit the dimension text without changing the value 
. Move the dimension text within the dimension lines 
. Modify an entire dimension style 

. Override a dimension style 

. Use the Properties Palette to change a dimension 

. Break intersecting extension and dimension lines 

. Add a Jog to a dimension line 

. Adjust the distance between dimensions 


COND OaBRWN — 
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EDITING DIMENSION TEXT VALUES 


Sometimes you need to modify the dimension text value. You may add a symbol, a 
note or even change the text of an existing dimension. 
The following describes 2 methods. 


Example: Add the word “Max.” to the existing dimension value text. 


Before Editing After Editing 


| 


ae eee 


Method 1 (Properties Palette). 
1. Quick Properties status bar button must be ON. l&r] 


2. Select the dimension you want to override. 

3. Scroll down to Text override By otated Dimension 
(Notice that the actual measurement is directly above it.) We —— = 

4. Type the new text (Max) and < > and press <enter> me 
(< > represents the associative text value 3.337) 


























Important: 
If you do not use < > the dimension will no longer be Associative. 


Method 2 (Text Edit). 


1. Type on the Command line: ed <enter> (This is the text edit command) 
2. Select the dimension you want to edit. 


Associative Dimension 
If the dimension is Associative the dimension text will appear highlighted. 


—| |— Before 


You may add text in front or behind the dimension text and it will remain 
Associative. Be careful not to disturb the dimension value text. 





Non Associative or Exploded Dimension 
If the dimension value has been changed or exploded it will appear with a gray 
background and is not Associative. 





4. Make the change. 
5. Select the OK button. 
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EDITING THE DIMENSION POSITION 


Grips are great tools for repositioning dimensions. 

Grips are small, solid-filled squares that are displayed at strategic points on objects. You 
can drag these grips to stretch, move, rotate, scale, or mirror objects quickly. 

Grips may be turned off by typing “grips” <enter> then O <enter> . 

HOW TO USE GRIPS 


1. Select the object (no command can be in use while using grips) 


2. Select one of the blue grips. It will turn to “red”. This indicates that grip is “hot”. 
The “Hot’ grip is the basepoint. 


3. Move the hot grip to the new location. 


4. After editing you must press the ESC key to de-activate the grips. 


The following is an example of how to use grips to quickly reposition dimensions. 


1. Select Dimension 


3. Move grip to new location 


2. Select the grip 
(Turns red) 





2.910 fpe -----P--------------+-- f -++--++ 2 0 -mi 


D 


OH JOU JL 


Before Using Grips After 
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EDITING THE DIMENSION 


ADDITIONAL EDITING OPTIONS USING THE SHORTCUT MENU 


1. Select the dimension that you want to change. 
2. Place the cursor on one of the grips shown below. (Do not the press mouse button) 


3. Select an option from the short cut menu that appears. 


Stretch 


Continue Dimension 


Stretch Baseline Dimension 


Move with Dim Line p Flip Arrow 
Move Text Only 

Move with Leader 

Above Dim Line 

Center Vertically 

Reset Text Position 
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MODIFY AN ENTIRE DIMENSION STYLE 


After you have created a Dimension Style, you may find that you have changed your 
mind about some of the settings. You can easily change the entire Style by using the 
“Modify” button in the Dimension style Manager dialog box. This will not only change 
the Style for future use, but it will also update dimensions already in the drawing. 


Note: if you do not want to update the dimensions already in the drawing, but 
want to make a change to a new dimension, refer to Override, page 17-6 


1. Select the Dimension Style Manager. (Refer to page 16-8) 


2. Select the Dimension Style that you wish to modify. 


Di ion Style M A 
lå Dimension Style anager : 


Curent dimension style: CLASS STYLE 
Preview of: CLASS STYLE 




















Å Annotative 
2 
Standard 
3 
List: Description 6 


CLASS STYLE 


[7] Dont list styles in Xrefs 


3. Select the Modify button from the Dimension Style Manager dialog box. 
4. Make the desired changes to the settings. 

5. Select the OK button. 

6. Select the Close button. 

Now look at your drawing. Have your dimensions updated? 

Note: 


The method above will not change dimensions that have previously been 
modified or exploded. 





Note: If some of the dimensions have not changed: 

1. Type: -Dimstyle <enter> (notice the (-)dash infront of “dimstyle”) 
2. Type: A <enter> 

3. Select dimensions to update and then <enter> 

(Sometimes you have to give them a little nudge.) 
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OVERRIDE A DIMENSION STYLE 


A dimension Override is a temporary change to the dimension settings. 

An override will not affect existing dimensions. It will only affect new dimensions. 
Use this option when you want a new dimension just a little bit different but you don't 
want to create a whole new dimension style and you don't want the existing 
dimensions to change either. 


For example, if you want the new dimension to have a text height of .500 but you want 
the existing text to remain at .125 ht. 


1. 


2. 


Select the Dimension Style Manager. (Refer to page 16-8) 


select the “Style” you want to override. (Such as: Class Style) 


. Select the Override button. 


Make the desired changes to the settings. (Such as: Text ht = .500) 
Select the OK button. 


Confirm the Override 

Look at the List of styles. 

Under the Style name, a sub heading of <style overrides> should be displayed. 
The description box should display the style name and the override settings. 


The description box should display the style name and the override settings. 


. Select the Close button. 


Curent dimension style: CLASS STYLE 
Preview of: <style overides> 





2 > CLASS STYLE 
; éstyle overides> 














List: Description 


- CLASS STYLE + Text height = 0.500 


Dont list styles in Xrefs 


Close 





When you want to return to style Class Style, select Class Style from the styles list 
then select the Set Current button. Each time you select a different style, you must 
select the Set Current button to activate it. 
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EDIT AN INDIVIDUAL EXISTING DIMENSION 


Sometimes you would like to modify the settings of an individual existing dimension. 
This can be achieved using the Properties palette. 

1. Open the Properties Palette. (Refer to page 12-4) 

2. Select the dimension to change. 


3. Select and change the desired settings. 


Example: Change the dimension text height to .500. 


5 [Rotated Dimension Le 


 [Flleolor [Nons O OO 
3 


Text height 


Text inside align 


of ooo 
Tet rotation b à 
Note: You may 


Measurement 999 override the text 
here also. 
Tetoveride | Oyo eos 
pa | 
Dim line forced 
Dimlineinside [On ooo o 


Dim scale overall 1.000 





[2] Properties 


4. Press <enter> . (The dimension should have changed) 
5. Close the Properties Palette. 


6. Press the <esc> key to de-activate the grips. 


Note: The dimension will remain Associative. 


17-7 


DIMENSION BREAKS 


Occasionally extension lines overlap another extension line or even an object. If you 
do not like this you may use the Dimbreak command to break the intersecting lines. 
Automatic (described below) or Manual (described on page 17-9) method may be 
used. You may use the Remove (described on page 17-10) option to remove the 
break. 


AUTOMATIC DIMENSION BREAKS 


To create an automatically placed dimension break, you select a dimension and then 
use the Auto option of the DIMBREAK command. 


Automatic dimension breaks are updated any time the dimension or intersecting 
objects are modified. 


You control the size of automatically placed dimension breaks on the 
Symbols and Arrows tab of the Dimension Style dialog box. 


The specified size is affected by the dimension break size, dimension scale, and 
current annotation scale for the current viewport. (Annotation discussed in Lesson 27) 


1. Select the Dimbreak command using one of the following: 


Ribbon = Annotate tab / Dimension panel / 
or 
Keyboard = Dimbreak <enter> 


Command: _Dimbreak 
Select dimension to add / remove break or [Multiple]: type M <enter> 


Select dimensions: select dimension 
Select dimensions: select another dimension 


Select dimensions: select another dimension or <enter> to stop selecting 


oe Ol. a WS 


Select object to break dimension or [Auto / Remove] <Auto>: <enter> 


2.209 





Before Dimbreak After Dimbreak 
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DIMENSION BREAK....continued 


MANUAL DIMENSION BREAK 


You can place a dimension break by picking two points on the dimension, extension, or 
leader line to determine the size and placement of the break. 


Dimension breaks that are added manually by picking two points are not automatically 
updated if the dimension or intersecting object is modified. So if a dimension with a 
manually added dimension break is moved or the intersecting object is modified, you 
might have to restore the dimension and then add the dimension break again. 


The size of a dimension break that is created by picking two points is not affected by the 
current dimension scale or annotation scale value for the current viewport. 
(You will learn Annotation in Lesson 27) 


1. Select the Dimbreak command using one of the following: 


Ribbon = Annotate tab / Dimension panel / 
or 
Keyboard = Dimbreak <enter> 


Command: _Dimbreak 
2. Select dimension to add / remove break or [Multiple]: select the dimension 


3. Select object to break dimension or [Auto/Manual/Remove] <Auto>: type M <enter> 
4. Specify first break point: select the first break point location (Osnap should be off) 
5 


. Specify second break point: select the second break point location 


979 i 


2204 





Before Dimbreak After Dimbreak 


The following objects can be used as cutting edges when adding a dimension break: 
Dimension, Leader, Line, Circle, Arc, Spline, Ellipse, Polyline, Text, and Multiline text. 
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DIMENSION BREAK....continued 


REMOVE THE BREAK 


Removing the break is easy using the Remove option. 


1. Select the Dimbreak command using one of the following: 


Ribbon = Annotate tab / Dimension panel / 
or 
Keyboard = Dimbreak <enter> 


Command: _DIMBREAK 
2. Select dimension to add / remove break or [Multiple]: type M <enter> 


3. Select dimensions: select a dimension 
4. Select dimensions: select a dimension 
5. Select dimensions: select another dimension or <enter> to stop selecting 


6. Select object to break dimension or [Auto/Remove] <Auto>: type R <enter> 


979 i 






2.209 2.209 


552 


9 Before Dimbreak After Remove 
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JOG A DIMENSION LINE 


Jog lines can be added to linear dimensions. Jog lines are used to represent a 
dimension value that does not display the actual measurement. 


Before you add a jog, the Jog angle and the height factor of the jog should be set in 
the Symbols & Arrows tab within the Dimension Style. 


The height is calculated as a factor of the Text ht. 


Radius jog dimension 


Jog angle: 45 
For example: 


if the text height was .250 and the jog height factor oe 
Was 1.500, the jog would be .375 Jog height factor: 
Formula: (.250 ht. X 1.500 jog ht. factor= .375). 1500 


= * Text height 





1. Select the Jogged Linear command 


Ribbon = Annotate tab / Dimension Panel / 
or 
Keyboard = Dimjogline <enter> 


Command: DIMJOGLINE 
2. Select dimension to add jog or [Remove]: Select a dimension 


3. Specify jog location (or press ENTER): Press <enter> 


4. After you have added the jog you can re-position it by using grips and adjust the 
height of the jog symbol using the Properties palette. 


REMOVE A JOG 
1. Select the Jogged Linear command 
Command: DIMJOGLINE 
2. Select dimension to add jog or [Remove]: type R <enter> 


3. Select jog to remove: select the dimension 
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ADJUST DISTANCE BETWEEN DIMENSIONS 


The Adjust Space command allows you to adjust the distance between existing parallel 
linear and angular dimensions, so they are equally spaced. You may also align the 
dimensions to create a string. 


1. Select the Dimension Space command using one of the following: 


Ribbon = Annotate tab / Dimension panel / 
or 
Keyboard = Dimspace <enter> 


Command: DIMSPACE 
2. Select base dimension: Select the dimension that you want to use as the base 
dimension when equally spacing dimensions. (P17) 
Select dimensions to space: select the next dimension to be spaced. (P2) 


Select dimensions to space: select the next dimension to be spaced. (P3) 


Select dimensions to space: continue selecting or press <enter> to stop 


o> Ob a g 


Enter value or [Auto] <Auto>: enter a value or press <enter> for auto 


Auto creates a spacing value | 3.769 
of twice the height of the Fr 2.465- 
dimension text. —| 1.115 


For example: 
If the dimension text is 1/8”, 
the spacing will be 1/4”. 


Aligning dimensions 





Follow the steps shown above but when asked for the value enter “0” <enter>. 


1.303 T 350 1.115 = 


Before aligning After aligning 
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EXERCISE 17A 


1. Start a New file using Border A-2014.dwt 
2. Draw the 6" x 4" Rectangle shown below. Use layer Object line. 
3. Upper & Right Dimension: Use dimension style Class Style. Use Layer Dimension 
4. Lower & Left Dimension: Use Override. Change the text height setting to .500. 
lf the upper & right dimension changed also, you did not use "Override". Try again. 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX17A 
7. Plot using Page Setup Class Model A 


©) O1 
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EXERCISE 17B 


INSTRUCTIONS: 
. Open EX16B 


. Re-space the baseline dimensions on the right side. Use Auto for spacing. 
. Align the (2) .750 dimensions. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX17B 


. Plot using Page Setup Class Model A 


OO o1R WN — 


— 1.000 T 1.000 


Respace _/ 


to Auto 


Dimension Spacing Ex-17B 
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EXERCISE 17C 


INSTRUCTIONS: 

1. Open EX17B 

2. Make the changes shown below. Use Grips and the Properties Palette. 

3. Notice: Not all dimensions change, so you can't make changes to the Dim. Style. 
4. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
5. Save as EX17C 

6. Plot using Page Setup Class Model A 


Add Max 
f Move text 
IJ 1.000 2.000 Max 


Change arrowheads Nim Change ht. to .250 
to Arch. Ticks 


Edit dimensions Ex-17C 
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EXERCISE 17D 


INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. Draw the objects shown below. 

3. Dimension as shown. Be very careful because there is just enough drawing area. 
4. Use Dimension Break to break the extension lines as shown. 

5. Use Dimension Jog to create a jog in the lower dimension. 

6. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
7. Save as EX17D 

8. Plot using Page Setup Class Model A 





niet 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Add Diameter, Radius and Angular dimensions to a drawing 
2. Draw and control Center Marks 

3. Flip the direction of an arrowhead 

4. Understand the need for Sub-styles 

5. Create a sub-style 
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DIMENSIONING DIAMETERS 


The DIAMETER dimensioning command should be used when dimensioning circles 
and arcs of more than 180 degrees. AutoCAD measures the selected circle or arc and 


displays the dimension text with the diameter symbol (©) in front of it. 


1. Select the Diameter command using one of the following: 


Ribbon = Annotate tab / Dimension panel / Select v 


or 
Keyboard = Dimdiameter <enter> 


| ~ Linear 

| La Aligned 
my Angular 
le Arc Length 


| 





0 xX 
T Ordinate 


Dimension 
vr 


© Radius 


2 j) Jogged 





2. Select arc or circle: select the arc or circle (P1) do not use object snap. 


Dimension text = the diameter will be displayed here. 


3. Specify dimension line location or [Mtext/Text/Angle]: place dimension text location 


1.190 1490 
Ee: P2 
P1 


(P2) 


Center marks are automatically drawn as you use the diameter dimensioning 


command. 


If the circle already has a center mark or you do not want a center mark, set the center 
mark setting to NONE (Dimension Style / Symbols and Arrows tab) before using 


Diameter dimensioning. (Refer to 18-7) 
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DIMENSIONING DIAMETERS....continued 


Controlling the diameter dimension appearance. 


lf you would like your Diameter dimensions to appear as shown in the two examples 
below, you must change some setting in the Dimension Style Fit tab. 


1.190 





Fit options 


If there isnt enough room to place both text and 
amows inside extension lines, the first thing to 
move outside the extension lines is: 


(©) Either text or arrows (best fit} 


| text and armows 


O Aways keep text between ext lines 
Scale for dimension features 


Annotative 


Suppress amows if they dont fit inside 
extension lines 


(©) Scale dimensions to layout 
Text placement 
When text is not in the default position, place it: 


(@) Use overall scale of: 


(@) Beside the dimension line ne tuning 


(™) Qver dimension line, with leader Plac text manually 


O) Over dimension line, without leader T 1 Draw dim line between ext lines 
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DIMENSIONING RADII 


The Radius dimensioning command should be used when dimensioning arcs of less 
than 180 degrees. AutoCAD measures the selected arc and displays the dimension 
text with the radius symbol (R) in front of it. 


Dimension 
v 


1. Select the Radius command using one of the following: [| Linear 


Ribbon = Annotate tab / Dimension panel / Select w D i 


or ZV angular 
Keyboard = Dimradius <enter> (77 Arc Length 


YQ Diameter 


A Jogged 
0 X 
"ty Ordinate 





2. Select arc or circle: select the arc (P1) do not use object snap. 
Dimension text = the radius will be displayed here. 


3. Specify dimension line location or [Mtext/Text/Angle]: place dimension text location 
(P2) 


Center marks are automatically drawn as you use the radius dimensioning command. 
If you do not want a center mark, set the center mark setting to NONE 

(Dimension Style / Symbols and Arrows tab) before using Diameter dimensioning. 
(Refer to 18-7) 
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DIMENSIONING RADII 


Controlling the radius dimension appearance. 


lf you would like your Radius dimensions to appear as shown in the example 
below, you must change the “Fit Options’ and “Fine Tuning’ in the Fit tab in your 
Dimension Style. 


-—R 4500 


+ Modify Dimension Style: CLASS STYLE 


pE EEEN 
Symbols and Arow 


Fit options 


If there isnt enough room to place both text and 
amows inside extension lines, the first thing to 
move outside the extension lines is: 


(©) Either text or arrows (best fit} 


| text and arows 


O Aways keep text between et lines 


Scale for dimension features 
| Suppress amows if they dont fit inside 
extension lines Annotative 
(©) Scale dimensions to layout 

Text placement 


When text is not in the default position, place it: 


(@) Use overall scale of: 


(@) Beside the dimension line 
(©) Over dimension line, with leader Place)}text manualhy 


O Over dimension line, without leader Draw dim line between ext lines 
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ANGULAR DIMENSIONING 


The ANGULAR dimension command is used to create an angular dimension between 
two lines that form an angle. AutoCAD determines the angle between the selected 
lines and displays the dimension text followed by a degree (°) symbol. 


Dimension 


lA 






1. Select the ANGULAR command. 





Linear 


Ribbon = Annotate tab / Dimension panel / Select w 


öf Tie, 
Keyboard = Dimangular <enter> Angular 


2. Select arc, circle, line, or <specify vertex>: select the first line that forms the 
angle (P1) location is not important, do not use object snap. 





3. Select second line: select the second line that forms the angle (P2) 


4. Specify dimension arc line location or [Mtext/Text/Angle]: place dimension text 
location (P3) 


Dimension text = angle will be displayed here 


Any of the 4 angular dimensions shown below can be displayed by moving the 
cursor in the direction of the dimension after selecting the 2 lines (P1 and P2) that 
form the angle. 


P2 
4g° 


P1 


+t 
E 
l 
oo 
-y 
oo 


132° 


le P3 
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CENTERMARK 


CENTERMARKS can ONLY be drawn with circular objects like Circles and Arcs. 
You set the size and type. 


The Center Mark has three types, None, Mark and Line as shown below. 
NONE MARK LINE 


SIZE (A) 





SIZE (B) 4 


What does “SIZE” mean? 


The size setting determines both, (A) the length of half of the intersection line and 
(B) the length extending beyond the circle. (See above right) 


Where do you set the CENTERMARK “TYPE” and “SIZE” 


1. Select the Dimension Style command. 3 

2. Select: Modify or Override. 

3. Select: SYMBOLS and ARROWS tab | [Ee] 87°53 Aron 
4. Select the Center mark type — = 
5. Set the Size. 





Center marks 


4. Type s, mia 


(@) Line 


To draw a CENTER MARK 


1. Select the Center mark command using one of the following: 


Ribbon = Annotation tab / Dimension w panel / 
or 
Keyboard = DCE <enter> 





2. Select arc or circle: select the arc or circle with the cursor. 
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FLIP ARROW 


You can easily flip the direction of the arrowhead using the Flip Arrow option. 


How to Flip an arrowhead. 


1. Select the dimension that you wish to Flip. 


R500 


No, 


2. Rest your cursor on the arrow grip. (Do not press button, just rest cursor) 


3. Select Flip Arrow from the short cut menu. 


2 OO 


| Stretch | 
| 
| Flip Arrow | 











4. The arrowhead Flips. 


5. Press Esc and the grips will disappear. ( Do not press <enter>). 
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CREATING A DIMENSION SUB-STYLE 


In Lesson 16 you learned how to create a Dimension Style named Class Style. All of 
the dimension created with that style appear identical because they have the same 
settings. Now you are going to learn how to create a “Sub-Style” of the Class Style. 


For example: 

If you wanted all of the Diameter dimensions to have a centerline automatically 
displayed but you did not want a centerline displayed when using the Radius 
dimension command. To achieve this, you must create a “sub-style” for all Radius 
dimensions. 


Sub-styles have also been called “children” of the “Parent” dimension style. 
As a result, they form a family. 


A Sub-style is permanent, unlike the Override command, which is temporary. 


Note: This sounds much more complicated than it is. Just follow the steps below. 
It is very easy. 


How to create a sub-style for Radius dimensions. 


You will set the center mark to None for the Radius command only. 
The Diameter command center mark will not change. 


1. Start a New file using Border A-2014.dwt drawing. 
2. Select the DIMENSION / STYLE command. (Refer to page 16-8) 
3. Select “Class Style” from the Style List. 


4. Select the NEW button. 


Set Current 


Curent dimension she: CLASS STYLE 























Styles: Preview of: CLASS STYLE 
4 Annotative 14,11 
T | Set Curent | i 
5 Sanda PT Hen 


ne 


List: Description 


CLASS STYLE 


| || Dont list shes in Xrefs 


Gen) Ge | 





Continued on the next page... 
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CREATING A DIMENSION SUB-STYLE....continued 


5. Change the “Use for’ to: Radius Dimensions 


6. Select Continue This will turn gray. That’s OK 















lå Create New Dimension Style 


New Style Name: 








6 
Start With: 
| 
E] Annotative 
5 Use for: 
| 
l 7 
7. Select the Symbols and Arrows tab. | | 
l New Dimension %yle: CLASS STYLE: Radial 4 


d 


i (8 E IE TS 
8. Change the “Center Marks to NONE Symbols and Arows 


Arrowheads 












9. Select the OK button Fits 
fe Closed filled + | 
Second: 
Gm Closed filled z { 
Leader: | 
fel Closed filled T 
Arrow size: 
125 Ex] 
8 Lz Arc length sy 
Center marks = Precedi : 
a) None id Above dig 
(> Mark ( None 
(© Line Radius jog di 
J le: 
Dimension Break 0g ange 
Break size: Linear jog di 
E=] Jog height f 
125 = g heig 
1.500 
ok |e 


Lå Dimension Style Manager 


10. You now have a sub-style that will automatically 
override the basic “Class Style” whenever you use 
a Radius command. Diameter dimensions will have 
centermarks and Radius dimensions will not. 


Curent dimension style: CLASS STYLE 


A Annotative 
. CLASS STYLE 
a Radial 






If you would like to keep this sub-style re-save 
the template. 10 
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EXERCISE 18A 


. Start a New file using Border A-2014.dwt 
. Draw the objects below using layer Object line. 
. Dimension as shown using Linear, Diameter and Radius. Use Layer Dimension 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX18A 


. Plot using Page Setup Class Model A 


Oa» hRWN — 





Diameter, Radius and Linear Ex-18A 
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EXERCISE 18B 


1. Start a New file using Border A-2014.dwt 
2. Draw the objects below using layer Object line. 


Note: Refer to the next page for drawing hints. 


. Dimension as shown using Linear, Diameter and Angular. Use Layer Dimension 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
save as EX18B 

Plot using Page Setup Class Model A 


DOW 


Refer to the next page for drawing hints 


Linear, Diameter and Angular Ex-18B 
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EXERCISE 18B-Helper 


@5<43 
@2<210 


Step 1. Draw horizontal Step 2. Offset some lines. Step 3. Use "Polar" input to draw 


@3<-22 
Move Origin to corner 


and enter X, Y coords 
for Center of Circle 


Step 4. Trim the lines so it Step 5. Offset some more lines. Step 6. Trim. 
doesn't get confusing. Use "Polar" input again. 


Your Name Here Drawing hints for Ex-18C 
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EXERCISE 18C 


INSTRUCTIONS: 

Start a New file using Border A-2014.dwt 

. Draw the objects below using layer Object line. 

. Dimension as shown using Linear, Diameter and Radius. Use Layer Dimension 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Save as EX18C 


Plot using Page Setup Class Model A 


OuRWN = 


4X R.188 


4X 0.563 





18-14 





LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Create Multileaders 

2. Modify Multileader lines 

3. Create a New Multileader Style 

4. Dimension angular surfaces 

5. Add Special Characters 

6. Pre-assign a Prefix or Suffix to a dimension. 


LESSON 19 





MULTILEADER 


A multileader is a single object consisting of a pointer, line, landing and content. 
You may draw a multileader, Pointer first, tail first or content first. 


To select the Multileader use: 


Annotate tab / Leaders panel Landing \ [ 


fo Multileader 
7 Standard 


Multileader yo y5 EH E \ 
Leaders \ ee 
Pointer 


Create a single Multileader 


1. Select the Multileader tool 


Command: _mleader 
2. Specify leader arrowhead location or [leader Landing first/Content first/Options] 
<Options>: specify arrowhead location (P71) 
3. Specify leader landing location: specify the landing location (P2) 
4. The Multitext editor appears. Enter text then select “Close Text Editor” 


Content 





P2 ee È i 
This ts a single Multileader 


P1 


Add leader lines to existing Multileader 


Select the Add Leader tool 


select a multileader: click on the existing multileader line (P71) 

Specify leader arrowhead location: specify arrowhead location (P2) 
Specify leader arrowhead location: specify next arrowhead location (P3) 
Specify leader arrowhead location: specify next arrowhead location (P4) 
Specify leader arrowhead location: press <enter> to stop 





DO ON 


3 Leader lines added 





—_ oe i i is ee 
- m m om: enn 


SSS = ea ae ee Se Toe O O O O 3 Leader Lines 


added 
P2 P3 P4 
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MULTILEADER....continued 


Remove a leader line from an existing Multileader 
1. Select the Remove Leader tool 





select a multileader: click anywhere on the existing multileader 
Specify leaders to remove: select the leader line to remove 
Specify leaders to remove: press <enter> to stop 


RON 





1 leader removed 1 leader removed 


Oe 


` 


Align Multileaders 


1. Select the Align Multileader tool 


Command: _mleaderalign 
2. Select multileaders: select the leaders to align (Note 1 and Note 3) 
3. Select multileaders: press <enter> to stop selecting 
Current mode: Use current spacing 
4. Select multileader to align to or [Options]: select the leader to align to (Note 2) 
5. Specify direction: move the cursor and press left mouse button 





Note 1 Note 1 
Note 2 Note 2 
Note 3 Note 3 


Before Align After Align 


Note: Collect Multileader works best with Blocks and will be 
discussed in another lesson. 
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CREATE A MULTILEADER STYLE 


You may create Multileader styles to control it’s appearance. 
This will be similar to creating a dimension style. 


1. Start a New file using Border A-2014.dwt 


2. Select the Multileader Style Manager by selecting the ` on the Leader panel. 


if Standard 


Leaders 










3. Select the New button. 
4. Enter the New Style name: Class ML style 
5. Select the Continue button. 


Current multileader style: Standard 
Styles: Preview of: Standard 
4. Annotative , 
A Create New Mult eader Style 


New style name: 


//— Default Text Class ML Style Y 








| Delete | Start with: 


| Annotative 





List: 


All Styles X 








6. Select the Leader Format tab and change the settings as shown below. 


7 
iA Modify Multileader Style: Class ML Style 


= 
Leader Forat | Lejer Sructure |Cortert 
Type: 








General — You may set the leader 


line to straight or spline (curved). ti Default Text 
You may change the color, linetype PEAN ByBlock = ra 
and lineweight. Lineweight ae 


# 
Arrowhead 


Arrowhead — Select the symbol for Sb sci 
the pointer and size of pointer. = 


Leader break 


Break size: 


a 
— 
M 
on 
i 
4 4 


Leader break _- specify the size of 
the gap in the leader line if 
Dimension break is used. 

(Refer to page 17-7 for Dimension 
break reminder ) 
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CREATE A MULTILEADER STYLE....continued 


7. Select the Leader Structure tab and change the settings as shown below. 


Constraints — Specify how many line 


segments to allow and on what 
angle. 


Landing Settings — Specify the 
length of the Landing (the horizontal 


line next to the note) or turn it off by 
unchecking the “Automatically 
include landing” box. 


Scale — “Annotation” will be 
discussed in Lesson 27. 





= 
A Modify Multileader Style: Class ML Style 


pe N 
ear Fontes ia 


Constraints 





Maximum leader points 
[E] First segment angle 


[E] Second segment angle 


Landing settings 
Automatically include landing 





Scale 
[E] Annotative 
© Scale mutileaders to layout 


@ Specify scale: 


Lo Default Text 


Pa 





8. Select the Content tab and change the settings as shown below. 


Multileader type — Select what to 
attach to the landing. 


Text Options — Specify the leader 
note appearance. 


Leader Connection — Specify how 
the note attaches to the landing. 


9. Select the OK button. 





Toader Forat [ader Suche] Corten | Y 
Muttileader type: 


Text options 


Default text: [Default Text 


(ac 
Setar) 


Text style: 
Text angle: 
Text color: By B 


C| Frame text 


Text height: 


E] Aways left justify 





Leader connection 

@ Horizontal attachment 

© Vertical attachment 
Left attachment: 
Right attachment: 


Landing gap: 0.060 = 


Extend leader to text 





The Class ML style should be listed in the “Style” area. 


10. Select Set Current button. 


11. Select Close button. 


12. Re-Save your Border A-2014.dwt again. 
Now whenever you use Border A-2014 the 
Multileader style Class ML style will be there. 


Keep horizontal z 


Middle of top line 
Middle of top line 


a 
la Modify Multileader Style: Class ML Style 


/ Default Text 





10 





Class ML Style 
Standard 
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(New... J 
f= Default Text 


| Delete 


11 





ALIGNED DIMENSIONING 


The ALIGNED dimension command aligns the dimension with the angle of the object 
that you are dimensioning. The process is the same as Linear dimensioning. It 
requires two extension line origins and the placement of the dimension text location. 
(Example below) 






1. Select the ALIGNED command using one of the following: 


Dimension 
Y 





Ribbon = Annotate tab / Dimension panel / Select w 
or 
Keyboard = Dal <enter> 


Aligned 


f I Angular 


í 











Command: _dimaligned 
2. Specify first extension line origin or <select object>: select the first extension line 
origin (P1) 
3. Specify second extension line origin: select the second extension line origin (P2) 


4. Specify dimension line location or [Mtext/Text/Angle]: place dimension text 
location (P3) 


Dimension text = the dimension value will appear here 


P1 
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SPECIAL TEXT CHARACTERS 


Characters such as the degree symbol ( ° ), diameter symbol ( @) and the 
plus / minus symbols (+ ) are created by typing %% and then the appropriate “code” 
letter. 


SYMBOL CODE 
Ø Diameter %%C 
° Degree Y% D 
+ Plus/Minus %%P 


SINGLE LINE TEXT 


When using “Single Line Text’, type the code in the sentence. After you enter the 
code the symbol will appear. 


For example: 
Entering 350%%D will create: 350°. The “D” is the “code” letter for degree. 


MULTILINE TEXT 


When using Multiline Text you may enter the code in the sentence or you may select a 
symbol using the Symbol tool located on the Insert panel. 


Insert Tool 








Az Aa Ao ka a a ie Drafting & Annotation ~io 2014-Workbook Helper.dwe Type a keyword or phrase FR Sign In 


Home Insert Annotate Layout Parametric View Manage Output Plug-ins Autodesk360 Featured Apps Express Toole D Editor 


a A Annotative B I. ® Arial v = Bullets and Numbering + ABC [¥ More + 
0.200 ~ U O Whit: X nee te Line Spacing 7 ¥, [em Ruler] 
- k = Justification Columns S i i Close Text Editor 
& Annotative | Standard = Fx | Aal- Background Mask 7 ! SI | 1] z Check| Dictionaries | Replace | “2 


Style Formatting v x Gee %%d i Close 


Plus/Minus %%p 

w p e 7] Diameter %%6c ree ir 7 

[-][Top][2D Wireframe] 
7 Almost Equal \U+2248 \ 

Boundary Line \U+E100 

Center Line \U+2104 

Delta \U+0394 

Electrical Phase \U+0278 

Flow Line \U+E101 

Identity \U+2261 

Initial Length \U+E200 

Monument Line \U+E102 

Not Equal \U+2260 

Ohm \U+2126 

Omega \U+03A9 

Property Line \U+214A 

Subscript 2 \U+2082 

Squared \U+00B2 

Cubed \U+00B3 


| Non-breaking Space Ctrl+Shift+Space 
x j MTEDIT mtedit 


Other... 
l4| 4) > | PI, Model ¢ Layoutl £ Layout2 


10 POLAR] oswaP]3D0sNaP [OTRACK |DUCS [ovn [iwr [tey Jar [sc [av] vogja tiA AA e oR 
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PREFIX and SUFFIX 


The PREFIX (before) and the SUFFIX (after) allows you to preset text to be inserted 
automatically as you dimension. 


Note: 
You would use this if you had multiple dimensions that included a prefix or a suffix. If 
you had only 1 or 2 you would merely edit the dimension text as shown on page 17-2. 


1. Select Dimension Style. 


lá New Dimension Style: CLASS STYLE - 


` x 
[res [Sessa Aona [Te C Prev we [a 


Linear dimensions 


Fraction format: | Horizontal = | 


Decimal separator: *" (Peniod) Y 


. E=] 
Round off: 0.000 cal 


Measurement scale 
Scale factor: 1.000 a 
E] Apply to layout dimensions only Angular dimensions 


Zero suppression Units format: Decimal Degrees Md 


E] Trailing 
Sub-units factor: [7] O feet Precision: 
100.000 a 
E] E Zero suppression 
, [7] 0 inches 
Sub-unit suffi: E] Leading 
[E] Trailing 





2. Select the Primary Units tab. 
3. Enter the Prefix or Suffix content. Prefix 


Example: Suffix 


ii E j 1.504 Ref 


No Prefix/Suffix Prefix=2X Suffix=Ref 


Note: If you enter text in the Prefix box when drawing Radial dimensions, the “R” for 
radius or the diameter symbol, will not be automatically drawn. You must also add 
the letter R or symbol code to the prefix box. Example: 2X R. Or 2X%%C 
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EXERCISE 19A 


INSTRUCTIONS: 

. Start a New file using Border A-2014.dwt 

. Draw the Lines as shown using Polar coordinates or Dynamic Input. (Lessons 9 &11) 
. Use Layer Object lines. 

. Dimension using Linear, Aligned and Angular. 

. Use Dimension Style "Class Style" and Layer Dimension 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

. Save as EX19A 

. Plot using Page Setup Class Model A 





CON OO OBR ON > 


ico 559 
oe Y >` a 
1.352 | 
w m 


to 


an 


Use Close 


2.164 
2.559 
\; 1.561 
Direction ————————— 


Start here a : 1 Te 


Aligned dimensions Ex-19A 
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EXERCISE 19B 


Start a New file using Border A-2014.dwt 

. Draw the object shown below. 

Use Layer Object lines. 

. Dimension as shown. 

Use Dimension Style "Class Style" and Layer Dimension. 

. For the Note: "Special Instructions to Baker" use: Text Ht. = .125 Layer = Text 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Save as EX19B 

Plot using Page Setup Class Model A 


ONMNAARWNS 


Special Instructions to Baker 
1. Ingredients: 
Sugar, Biquick and chocolate chips. 
. Bake at 350° for 30 minutes. Note: Break Sharp Edge 
. Cool 10 minutes. 
. Eat (Only if you have been good). 


© .750 Chocolate chip 


Note: This is a dimension not a 
Leader. Refer to page 17-2 to 
edit. 


Triangular Cookie Ex-19B 
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EXERCISE 19C 


Start a New file using Border A-2014.dwt 

. Create the Multileader style shown on page 19-4 if you haven't already. 

. Draw the object shown below. 

Use Layer Object lines. 

. Dimension as shown. 

Use Dimension Style "Class Style" and "Class ML style" and Layer Dimension. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX19C 

. Plot using Page Setup Class Model A 


OONOORWND = 


Break Sharp Edges 


Housing 





Multileader and Dim. Break Ex-19C 
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Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 
1. Use Quick Dimension to automatically dimension 


2. Edit Multiple Dimensions 
3. Edit extension locations using grips 


LESSON 20 


QUICK DIMENSION 


Quick Dimension creates multiple dimensions with one command. Quick Dimension 
can create Continuous, Staggered, Baseline, Ordinate, Radius and Diameter 
dimensions. 


The following is an example of how to use the “Continuous” option. Staggered, 
Baseline, Diameter and Radius are explained on the following pages. 


1. Select the Quick Dimension command using one of the following: 


Ribbon = Annotate tab / Dimension panel / 
or 
Keyboard = Qdim <enter> 


Command: _qdim 
Associative dimension priority = Endpoint 
Select geometry to dimension 


2. Select the objects to be dimensioned with a crossing window or pick each object 


2. Crossing 
K Window 





3. Press <enter> to stop selecting objects. 


4. Specify dimension line position, or 
[Continuous/Staggered/Baseline/Ordinate/Radius/Diameter/datumPoint/Edit/ 
settings]<Continuous>: Select “C” <enter> for Continuous. 


4. Specify 


dimension line 
1350 1.427 1.133 location. 
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QUICK DIMENSION....continued 


STAGGERED 
1.422 es 
3.904 
BASELINE 
1.350 = 
ea 
3.904 

DIAMETER 


1. You can use a crossing window. Qdim will automatically filter out any linear dims. 
2. Dimension Line Length is determined by the “Baseline Spacing” setting in the 
Dimension Style. You may stretch it using grips. 





Dimension 
Line Length Ø 680 Z 546 @ 740 @.500 Z 696 


Crossing 
90r ™ 


RADIUS 

1. You can use a crossing window. Qdim will automatically filter out any linear dims. 

2. Dimension Line Length is determined by the “Baseline Spacing” setting in the 
Dimension Style. 


Crossing 3 Ne Dimension 
Window Ne ! 





Line Length 


EDITING MULTIPLE DIMENSIONS 


You can edit existing multiple dimensions using the QDIM / Edit command. The 
Qdim, edit command will edit all multiple dimensions, no matter whether they were 
created originally with Qdim or not. All multiple: linear, baseline and continue 
dimensions respond to this editing command. 


The example below illustrates changing Baseline dimensions to Continuous. 


1. Select the Quick Dimension command 


2. Select the dimensions to edit. 


a a a a el 


: 2. Select dimensions 
A to edit. 





3. Press <enter> to stop selecting dimensions. 


4. Select an option, such as Continuous. 


OON N OESO 
S 4. Continuous selected. 
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EDITING DIMENSIONS USING GRIPS 


Sometimes, when using Quick Dimension, the extension lines point to a location that 
you do not prefer. If this happens select the dimension, select the grip and drag it to 
the preferred location. If the dimension is associative (refer to page 16-2) the 
dimension text will change to reflect the new extension line location. 


EXAMPLE: 


3.092 
Before 


OOO 


Drag the 
extension grip 
to the preferred 
location 





Dimension Text 
changed to reflect 


3 617 new extension line 
location 
After 
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EXERCISE 20A 


INSTRUCTIONS: 

1. Open EX16A 

2. Edit the dimensions as shown below using Quick Dimension. (Refer to page 20-4) 
Notice: some of the Continuous have changed to Baseline and vice versa. This Is 
a very helpful command. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

. Save as EX20A 

5. Plot using Page Setup Class Model A 


Ww 


i 1.000 al 1.000 





T 
Editing with Quick Dim Ex-20A 
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EXERCISE 20B 


INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. Draw the 2 Rectangular forms below. 

3. Dimension them using Quick Dimension, Diameter and Radius and a few Linear. 


This time you will have to use "Pick" instead of "Crossing Window" to select the 
objects to dimension. 

You may also have to move some of the dimension using grips because they 
may not be exactly where you want them. 

Try it, | think you will find it very interesting. 


4. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
5. Save as EX20B 
6. Plot using Page Setup Class Model A 





Dimensioning with Quick Dim Ex-20B 
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EXERCISE 20C 


1. Start a New file using Border A-2014.dwt 
2. Draw the object as shown below using Layer Object line. 
3. Dimension using Quick Dimension whenever possible. 
You may have to use "grips" to move the extension lines to the correct endpoint 
on the object. And you may have to mix in a few Linear dimensions. 
Experiment and try some new methods. 
. Use Dimension Style "Class Style" and Layer Dimension 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX20C 
. Plot using Page Setup Class Model A 


NO Of 


3X 0.750 





Mixed dimensioning Ex-20C 
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LEARNING OBJECTIVES 

After completing this lesson, you will be able to: 

1. Match an objects properties with another object 
2. Create a Revision Cloud 


3. Select a Revision Cloud Style 
4. “Wipe Out” an area of an object 


LESSON 21 


MATCH PROPERTIES 


Match Properties is used to “paint” the properties of one object to another. This is a 
simple and useful command. You first select the object that has the desired properties 
(the source object) and then select the object you want to “paint” the properties to 
(destination object). 


Only one “source object” can be selected but its properties can be painted to any 
number of “destination objects”. 


1. Select the Match Properties command using one of the following: 


Ribbon = Home tab / Clipboard panel / 
or 
Keyboard = MA <enter> 


Command: matchprop 
2. Select source object: select the object with the desired properties to match 


3. Select destination object(s) or [Settings]: select the object(s) you want to receive 
the matching properties. 


4. Select destination object(s) or [Settings]: select more objects or <enter> to stop. 


Note: If you do not want to match all of the properties, after you have selected the 
source object, right click and select “Settings” from the short cut menu, before selecting 
the destination object. Uncheck all the properties you do not want to match and select 
the OK button. Then select the destination object(s). 


lå Property Settings p 


Basic Properties 


OK 
Color L Lok) 
Layer OBJECT LINE 
Diae Bia -m 


Linetype Scale 1.000 
Lineweight ByLayer 
Transparency ByLayer 
Thickness 000 
Plot Style ByLayer 


Special Properties 
Dimension Text Hatch 
Pohdine Viewport Table 


Material Shadow display Multileader 
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LAYER MATCH 


If you draw an object on the wrong layer you can easily change it to the desired layer 
using Layer Match command. You first select the object that needs to be changed 
and then select an object that is on the correct layer (object on destination layer). 


1. Select the Layer Match command using one of the following: 
Ribbon = Home tab / Layers panel / 


or 
Keyboard = Laymch <enter> 


Command: _laymch 
2. Select objects to be changed:select the objects that need to be changed 


3. Select objects: select more objects or <enter> to stop selecting 


4. Select object on destination layer or [Name]: select the object that is on the 
layer that you want to change to 


Note: 
You may also easily change the layer of an object to another layer as follows: 


1. Select the object that you wish to change. 


2. Select the Layer drop down menu and select the layer that you wish the object to 
be placed on. 


? Oof Ho 
For example: Q W of MBP BORDERLINE 
If you had a dimension on the OBJECT LINE layer by mistake. | 9 < of Mi ericks 


q © af C] CENTERLINE 


1. Select the dimension that is mistakenly on the 9 X¢ oP BE Defpoints 
ners ane ee 
 & of Dl poor 
2. Select the DIMENSION layer from the drop down menu. 9 3% of [E HATCH 


7 È a DB HIDDEN LINE 
G © e TB OBJECT UNE 

7 of? OB PHANTOM LINE 
7 of P PLANTS 

F of M roor 
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CREATING A REVISION CLOUD 


When you make a revision to a drawing it is sometimes helpful to highlight the revision 
for someone viewing the drawing. A common method to highlight the area is to draw a 
“Revision Cloud” around the revised area. This can be accomplished easily with the 
“Revision Cloud” command. 


The Revision Cloud command creates a series of sequential arcs to form a cloud 
shaped object. You set the minimum and maximum arc lengths. (Maximum arc length 
cannot exceed three times the minimum arc length. Example: Min = 1, Max can be 3 
or less) If you set the minimum and maximum different lengths the arcs will vary in 
size and will display an irregular appearance. 


Min & Max same length Min & Max different length 


To draw a Revision Cloud you specify the start point with a left click then drag the 
cursor to form the outline. AutoCAD automatically draws the arcs. When the cursor 
gets very close to the start point, AutoCAD snaps the last arc to the first arc and closes 
the shape. 


1. Select the Revision Cloud command using one of the following: 


Ribbon = Home tab / Draw w panel / 


or 
Keyboard = Revcloud <enter> 


Command: _revcloud 
Minimum arc length: .50 Maximum arc length: .50 Style: Normal 


Specify start point or [Arc length/Object/Style] <Object>: Select “Arc length” 
. Specify minimum length of arc <.50>: Specify the minimum arc length 


. Specify maximum length of arc <.50>: Specify the maximum arc length 


oO Ae UU N 


. Specify start point or [Arc length/Object/Style] <Object>: Place cursor at start 
location & left click. 


6. Guide crosshairs along cloud path...Move the cursor to create the cloud outline. 


7. Revision cloud finished. When the cursor approaches the start point, the cloud 
closes automatically. 
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CONVERT A CLOSED OBJECT TO A REVISION CLOUD 


You can convert a closed object, such as a Circle, ellipse, rectangle or closed polyline to 
a revision cloud. The original object is deleted when it is converted. 


(If you want the original object to remain, in addition to the new rev cloud, set the vari- 
able “delobj” to “0”. The default setting is “1”.) 


1. Draw a closed object such as a circle. 


2. Select the Revision Cloud command using one of the following: 


Ribbon = Home tab / Draw w panel / 


or 
Keyboard = Revcloud <enter> 


Command: _revcloud 
Minimum arc length: .50 Maximum arc length: .50 Style: Normal 
3. Specify start point or [Arc length/Object/Style] <Object>: Select “Arc length” 
4. Specify minimum length of arc <.50>: Specify the minimum arc length 
5. Specify maximum length of arc <.50>: Specify the maximum arc length 
6. Specify start point or [Arc length/Object/Style] <Object>: Select “Object”. 
7. Select object: Select the object to convert 


8. Select object: Reverse direction [Yes/No] <No>: Select Yes or No 
Revision cloud finished. 


Reverse direction? 


NO YES 


NOTE: 
The Match Properties command will not match the arc length from the source cloud to 
the destination cloud. 
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REVISION CLOUD STYLE 


You may select one of 2 styles for the Revision Cloud; Normal or Calligraphy. 
Normal will draw the cloud with one line width. 

Calligraphy will draw the cloud with variable line widths to appear as though you used 
a chiseled calligraphy pen. 


Normal Calligraphy 


e? 

ON 

a> 4 

s es 
A 

1. Select the Revision Cloud command using one of the following: 


Ribbon = Home tab / Draw w panel / 


or 
Keyboard = Revcloud <enter> 


Command: _revcloud 
Minimum arc length: .50 Maximum arc length: 1.00 Style: Normal 


2. Specify start point or [Arc length/Object/Style] <Object>: Select “Style’’<enter> 

3. Select arc style [Normal/Calligraphy] <Calligraphy>:Select “N or C’”’<enter> 

4. Specify start point or [Arc length/Object/Style] <Object>: Select “Arc length” 

5. Specify minimum length of arc <.50>: Specify the minimum arc length 

6. Specify maximum length of arc <1.00>: Specify the maximum arc length 

7. Specify start point or [Object] <Object>: Place cursor at start location & left click. 
8. Guide crosshairs along cloud path...Move the cursor to create the cloud outline. 


9. Revision cloud finished. When the cursor approaches the start point, the cloud 
closes automatically. 
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WIPEOUT 


The Wipeout command creates a blank area that covers existing objects. The area has 
a background that matches the background of the drawing area. This area is bounded 
by the wipeout frame, which you can turn on or off. 


1. Select the Wipeout command using one of the following: 


Ribbon = Home tab / Draw w panel / 
or 
Keyboard = Wipeout <enter> 


2. Command: _wipeout Specify first point or [Frames/Polyline] <Polyline>: specify 
the first point of the shape (P1) 

Specify next point: specify the next point (P2) 

Specify next point or [Undo]: specify the next point (P3) 

Specify next point or [Undo]: specify the next point or <enter> to stop 


O 





P2 


Before Wipeout After Wipeout 


TURNING FRAMES ON OR OFF 


1. Select the Wipeout command. 
2. Select the “Frames” option. 
3. Enter ON or OFF. 


OFF 





Note: If you want to move the objects and the wipeout area, you must select both and 
move them at the same time. Do not move them separately. 
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EXERCISE 21A 


1. Open EX5F.dwg 


2. Using Match Properties, change the properties of the Polygon to the same 
properties as the Donut. 
. Using Wipeout, block out the bottom donut approximately as shown. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX21A 


. Plot using Page Setup Class Model A 


Om OR W 


Before After 


Wipeout and Match Properties Ex-21A 
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EXERCISE 21B 


1. Start a New file using Border A-2014.dwt 
2. Draw the Revision clouds below: 
#1: Set Min. and Max. Arc Length to .500 
#2: Set Min. Arc Length to .500 and Max. Arc Length to 1.00 
#3: Same as #2 but change Style to Calligraphy. 
3. Draw (2) 2.50 Diameter Circles and Convert to Revision clouds. 
set Min and Max Arc Length to .50 set Style to Normal 
#4 Reverse =No #0 Reverse = Yes 
Use Layer Object line. 
Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
save as EX21B 
Plot using Page Setup Class Model A 


oy Sl 


Revision Cloud Ex-21B 
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EXERCISE 21C 


1. Start a New file using Border A-2014.dwt 


2. The drawing below is designed to give you more practice drawing objects and 
dimensioning. Use any method that you have learned in the previous lessons. 


3. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
4. Save as EX21C 


5. Plot using Page Setup Class Model A 


4X 0.563 





Base Plat E216 
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EXERCISE 21D 


1. Start a New file using Border A-2014.dwt 

2. The drawing below is designed to give you more practice drawing objects and 
dimensioning. Use any method that you have learned in the previous lessons. 

3. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

4. Save as EX21D 

5. Plot using Page Setup Class Model A 


use Tangent use Tangent 


Use Override and 
refer to page 18-5 

if you don't remember 
how to make the arrow 
point outward. 


TRIM 


Drawing hints 


3X 0.450 


Controlling Radius Dim's Ex-21D 
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EXERCISE 21E 


1. Start a New file using Border A-2014.dwt 


2. The drawing below is designed to give you more practice drawing objects and 
dimensioning. Use any method that you have learned in the previous lessons. 


3. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
4. Save as EX21E 


5. Plot using Page Setup Class Model A 


GN 


ww, 


Draw 1 segment then 
use polar array. 


Draw 1 slot then use 
polar array then trim. 
Use Override 


$ See page 17-5 and 18-5 
Construction or use Flip Arrow Use "Flip Arrow" 


Hi nts see page 18-8 


Circular Pattern Ex-21E 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Draw an Arc using 10 different methods 
2. Dimension a Arc segments 


LESSON 22 


ARC 


There are 10 ways to draw an ARC in AutoCAD. Not all of the ARCS options are easy 
to create so you may find it is often easier to trim_a Circle or use the Fillet command. 


On the job, you will probably only use 2 of these methods. Which 2 depends on the 
application. 


An ARC is a segment of a circle and must be less than 360 degrees. 


By default, ARCS are drawn counter-clockwise. You can change the direction by 
holding down the Ctrl key to draw in a clockwise direction. Or in some cases you can 
enter a negative input to draw in a clockwise direction. 


1. Select the Arc Command using one of the following: 


Ribbon = Home tab / Draw panel / C 
or 
Keyboard = A <enter> Arc 


2. Refer to Exercises 22A through 22J for examples of each method listed below. 


i Start, Center, End 
fA Start, Center, Angle 
+ o 

7A Start, Center, Length 
(a Start, End, Angle 
V Start, End, Direction 


(| Start, End, Radius 
a Center, Start, End 
(a Center, Start, Angle 
7 Center, Start, Length 
A Continue 
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DIMENSIONING ARC LENGTHS 


You may dimension the distance along an Arc. This is known as the Arc length. 
Arc length is an associative dimension. 


Example: Arc Symbol 
(2 862 


aN 


1. Select the Arc length dimension command using one of the following: 


Ribbon = Annotate tab / Dimension panel / Select w 


or 
Keyboard = dimarc <enter> 







Dimension 
r 


KL 





, Arc Length 
Command: _dimarc E 


2. Select arc or polyline arc segment: select the Arc 
3. Specify arc length dimension location, or [Mtext/Text/Angle/Partial/Leader]: 
place the dimension line and text location 


Dimension text = dimension value will be shown here 


To differentiate the Arc length dimensions from Linear or Angular dimensions, arc length 
dimensions display an arc (7 \) symbol by default. (Also called a “hat” or “cap”) 


The arc symbol may be displayed either above, or preceding the dimension text. 
You may also choose not to display the arc symbol. 


Example: 
Sy S| AA 
PRECEDING ABOVE NONE 


Specify the placement of the arc symbol in the Dimension Style / Symbols and Arrows 
tab or you may edit its position using the Properties Palette. 


Arc length symbol 


(@) Preceding dimension text 


(Ò Above dimension text 





(_) None 


Continued on the next page... 
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DIMENSIONING ARC LENGTHS....continued 


The extension lines of an Arc length dimension are displayed as radial if the included 


angle is greater than 90 degrees. 


Example: 


P a AoE 


as A 
< E vv \ Radial 
Extension Lines 
a 
NZ 


Greater than 90° 


The extension lines of an Arc length dimension are displayed as orthogonal if the in- 
cluded angle is less than 90 degrees. 


Example: 
f\2.862 
ZOO ` Orthogonal 
w y Extension Lines 
p 7 
Less than 90° 
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DIMENSIONING A LARGE CURVE 


When dimensioning an arc the dimension line should pass through the center of the 
arc. However, for large curves, the true center of the arc could be very far away, 
even off the sheet. 


When the true center location cannot be displayed you can create a “Jogged” radius 
dimension. 


Dimension 
EXAMPLE: Line 
Jog Angle 


Extension 
Line \ 


P2 






P1 
P3 


Ri1.573S 


You can specify the jog angle in the Dimension Style / Symbols and Arrows = 


TI m ensi on 










1. Select the Jogged radius dimension using one of the following: 


Ribbon = Annotate / Dimension panel / A 
or 
Keyboard = dimjogged <enter> 


Select w 


Linear 


Ry 
ate 
(Foon 


Angular 
2. Select arc or circle: 


select the large arc or circle (P1 anywhere on arc) J Arc Length 
3. Specify center location override: © 

move the cursor and left click to specify the “fake” center 

location (P2). © 


Radius 


Diameter 


Dimension text = (actual radius will be displayed here) 


4. Specify dimension line location or [Mtext/Text/Angle]: move the cursor and left 
click to specify the location for the dimension text (P3). 


5. Specify jog location: move the cursor and left click to specify the location for 
the jog (P4). 


Radius jog dimension 


CONTROLLING THE JOG Jog angle: 45 


Linear jog dimension 
Jog height factor: 


You can set the Jog Angle and Height factor in: 
Dimension Style / Symbols and Arrows tab 


1.900 =| * Text height 





22-5 





EXERCISE 22A 


INSTRUCTIONS: 


1. 
2. 
3. 


ee a 


Start a New file using Border A-2014.dwt 
Draw the center lines first on layer Center line. 
Draw the 3 Point Arcs using Layer Object Line. 


Place the 1st point at location( 1 )2nd point at location(2)and 3rd point at location(3)) 


. Dimension as shown using Dimension Style Class Style and Layer Dimension. 


Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Save as EX22A 


Plot using Page Setup Class Model A 





5 Point Ar DIA 
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EXERCISE 22B 


1. Start a New file using Border A-2014.dwt 
2. Draw the center lines first on layer Center line. 
3. Draw the 2 Arcs using method Start, Center, End on Layer Object Line. 
Place the Start at location (1), Center at location(2)and End at location (3.) 
. Dimension as shown using Dimension Style Class Style and Layer Dimension. 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX22B 
. Plot using Page Setup Class Model A 


NOANA 


Note: By default these arcs are always drawn counter-clockwise from the start point. 
Hold down the Ctrl key to draw in a clockwise direction. 





Start, Center, End Ex-22B 
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EXERCISE 22C 


1. Start a New file using Border A-2014.dwt 

2. Draw the center lines first on layer Center line. 

3. Draw the 2 Arcs using method Start, Center, Angle on Layer Object Line. 
Place the Start at location(1 ), Center at location and enter Angle 

. Dimension as shown using Dimension Style Class Style and Layer Dimension. 

Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

Save aS EX22C 

Plot using Page Setup Class Model A 


OOS 


Note: Positive angles are drawn counter-clockwise, negative angles are drawn 
clockwise. To reverse the directions hold down the Ctrl key. 





Start Center, Angle | £220 
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EXERCISE 22D 


1. Start a New file using Border A-2014.dwt 
2. Draw the center lines first on layer Center line. 
3. Draw the 2 Arcs using method Start, Center, Length on Layer Object Line. 
Place the Start at location a Center at location(2 )and enter Length of Chord (3) 
. Dimension as shown using Dimension Style Class Style and Layer Dimension. 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX22D 
. Plot using Page Setup Class Model A 


NO Of 


Note: Positive Chord length draws the small segment counter-clockwise, negative 


Chord length draws the large segment counter-clockwise. To reverse the directions 
hold down the Ctrl key. 





start, Center, Length Ex-22D 
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EXERCISE 22E 


1. Start a New file using Border A-2014.dwt 
2. Draw the center lines first on layer Center line. 
3. Draw the 2 Arcs using method Start, End, Angle on Layer Object Line. 
Place the Start at location ay. End at location(2 and enter Angle 
. Dimension as shown using Dimension Style Class Style and Layer Dimension. 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX22E 
. Plot using Page Setup Class Model A 


NOOO Bf 


Note: Positive Angle draws the arc counter-clockwise, negative Angle draws the arc 
clockwise. To reverse the directions hold down the Ctrl key. 
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EXERCISE 22F 


INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. Draw the center lines first on layer Center line. 

3. Draw the 2 Arcs using method Start, End, Direction on Layer Object Line. 
Place the Start at location CG End at location(2)and move your cursor in the 
Direction of 

. Dimension as shown using Dimension Style Class Style and Layer Dimension. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

. Save as EX22F 

. Plot using Page Setup Class Model A 


NOANA 





Start End, Deaton | Ex22F 
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EXERCISE 22G 


1. Start a New file using Border A-2014.dwt 
2. Draw the center lines first on layer Center line. 
3. Draw the 2 Arcs using method Start, End, Radius on Layer Object Line. 
Place the Start at location(1 ), End at location(2 )and enter the Radius of 
. Dimension as shown using Dimension Style Class Style and Layer Dimension. 
. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Save aS EX22G 
Plot using Page Setup Class Model A 


NOOR 


Note: Positive Radius draws the small segment, negative Radius draws the large 
segment. To reverse the directions hold down the Ctrl key. 


© aaa D 


R - 2.000 





Start End, Radius ‘| Ex22G 
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EXERCISE 22H 


1. Start a New file using Border A-2014.dwt 
2. Draw the center lines first on layer Center line. 
3. Draw the 2 Arcs using method Center, Start, End on Layer Object Line. 
Place the Center at location (1 ), Start at location and End at location 
. Dimension as shown using Dimension Style Class Style and Layer Dimension. 
Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
Save aS EX22H 
Plot using Page Setup Class Model A 


ee os 


Note: Draws the Arc Counter Clockwise only. To reverse the directions hold down 
the Ctrl key. 





Center, Stan, End ~(| x22 
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EXERCISE 221 


1. Start a New file using Border A-2014.dwt 

2. Draw the center lines first on layer Center line. 

3. Draw the 2 Arcs using method Center, Start, Angle on Layer Object Line. 
Place the Center at location (1), Start at location(2)and enter Angle(3,) 

. Dimension as shown using Dimension Style Class Style and Layer Dimension. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

. Save as EX22l 

. Plot using Page Setup Class Model A 


NO Of 


Note: To reverse the arc directions hold down the Ctrl key. 





Senter, San, Ange Ex22 
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EXERCISE 22J 


1. Start a New file using Border A-2014.dwt 

2. Draw the center lines first on layer Center line. 

3. Draw the 2 Arcs using method Center, Start, Length on Layer Object Line. 
Place the Center at location(1 ), Start at location and enter Length(3,) 

. Dimension as shown using Dimension Style Class Style and Layer Dimension. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

. Save as EX22J 

Plot using Page Setup Class Model A 


NOOR 


Note: Positive chord length draws the small segment counter-clockwise, negative 
chord length draws the large segment counter-clockwise. To reverse the directions 
hold down the Ctrl key. 





Center, Start Length | Ex-224 
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EXERCISE 22K 


INSTRUCTIONS: 

. Start a New file using Border A-2014.dwt 

. Draw the Lines first on layer Center line. 

. Draw the Arc using Layer Object Line. Refer to the previous pages to select method. 
. Dimension as shown using Dimension Style Class Style and Layer Dimension. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX22K 


. Plot using Page Setup Class Model A 


NOM O1B WD — 


Notice the Radial Extension (Refer to page 22-4) 


(Nt .644 


135° 


_— 


| 
1.250 
~ -o a 


6.000 





Arc Length with Radial extensions | Ex-22K 
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EXERCISE 22L 


Start a New file using Border A-2014.dwt 

. Draw the Lines first on layer Center line. 

. Draw the Arc using Layer Object Line. Refer to the previous pages to select method. 
. Dimension as shown using Dimension Style Class Style and Layer Dimension. 

Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
save as EX22L 

Plot using Page Setup Class Model A 


NOORWN = 


Notice the Orthogonal Extensions (Refer to page 22-4) 


Use 3pt Arc, 
radius is not 3.875 


—=F 


\ TY / 
NZ 





Arc Length with Orthogonal Ext. į Ex-22L 
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EXERCISE 22M 


1. Start a New file using Border A-2014.dwt 

2. Draw objects below using Circles, Arcs, Lines and Fillet on layer Object Line. 

3. Dimension as shown using Dimension Style Class Style and Layer Dimension. 
(Refer to page 18-3 and 18-5 for Radius and Diameter dimension settings) 


4. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
5. Save aS EX22M 
6 


. Plot using Page Setup Class Model A 


Refer to the next page for drawing assistance. 


(Use Fillet) 


S R1.800 


(Use Fillet) 
R.788 


Oe 
nig TEN 


0.675 


R.675 
(Use Fillet) 





wcs and Circes | Ex 22v 
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EX 22M Helper 


INSTRUCTIONS: 

Step 1. 

-Draw the horizontal and vertical lines then offset to create intersections for circles. 
-Draw the 30 degree line 


Step 2. 
-Draw the Circles 


Step 3. 
-Draw the Arcs and draw the circles. 


Step 4. 
-Fillet, draw the tangent line and dimension. 


Fillet 





wcs and Circes [Ex 22v 
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EXERCISE 22N 


1. Start a New file using Border A-2014.dwt 

2. Drawa 9" Radius Circle on Layer Object line, as shown below. 

3. Trim so it does not extend beyond the the border lines. 

4. Dimension as shown using Dimension Style Class Style and Layer Dimension. 
(Refer to page 22-5) 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 

. Save as EX22N 

7. Plot using Page Setup Class Model A 


Oo Ql 


Snap here for Center 
of 9" Radius Circle 


Dimensioning a Large Radius Ex-22N 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Understand the Polyline command 
2. Draw a Polyline and a Polyarc 

3. Assign widths to polylines 

4. Set the Fill mode to On or Off. 

5. Explode a Polyline 


LESSON 23 


POLYLINES 


A POLYLINE is very similar to a LINE. It is created in the same way a line is drawn. 
It requires first and second endpoints. But a POLYLINE has additional features, as 


follows: 


1. APOLYLINE is ONE object, even though it may have many segments. 
2. You may specify a specific width to each segment. 
3. You may specify a different width to the start and end of a polyline segment. 


select the Polyline Command using one of the following: 


Ribbon = Home tab / Draw panel / ) 


or | 
Polyline 
Keyboard = PL <enter> 


THE FOLLOWING ARE EXAMPLES OF POLYLINES WITH WIDTHS ASSIGNED. 


Start width 
Start and 1.00 / 
| End \ End width 0 End 
widths .500 D width .25 


Start width 
1.00 a 





2 Polyline segments 
Single Polyline Arc 


Refer to the next page for more polyline options 
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POLYLINES....continued 


OPTIONS: 


WIDTH 
Specify the starting and ending width. 


ee 
WIDTH 
to 


You can create a tapered polyline by specifying different starting and ending widths. 


Starting Ending 
width 1.00 a width 0 


HALFWIDTH 
The same as Width except the starting and ending halfwidth specifies half the width 
rather than the entire width. 


e: 
HALFWIDTH 
a 





ARC 
This option allows you to create a circular polyline less than 360 degrees. You may 
use (2) 180 degree arcs to form a full circular shape. 


CLOSE 
The close option is the same as in the Line command. Close attaches the last seg- 
ment to the first segment. 


LENGTH 

This option allows you to draw a polyline at the same angle as the last polyline drawn. 
This option is very similar to the OFFSET command. You specify the first endpoint 
and the length. The new polyline will automatically be drawn at the same angle as the 
previous polyline. 


First rno 
Polyline Same Angle 


drawn 


First endpoint le 


of second 
polyline 
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POLYLINES....continued 


CONTROLLING THE FILL MODE 


If you turn the FILL mode OFF the polylines will appear as shown below. 








How to turn FILL MODE on or off. 

1. Command: type FILL <enter> 

2. Enter mode [On / Off] <ON>: type ON or Off <enter> 

3. Command: type REGEN <enter> or select: View / Regen 


EXPLODING A POLYLINE 


NOTE: If you explode a POLYLINE it loses its width and turns into a regular line 
as shown below. 
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POLYLINES....continued 


The following is an example of how to draw a polyline with Width. 


1. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


18. 


First endpoint 


select the Polyline Command using one of the following: 


Ribbon = Home tab / Draw panel / med 
or 


Polyline 
Keyboard = PL <enter> 


Command: _pline 


. Specify start point: place the first endpoint of the line 


Current line-width is 0.000 


. Specify next point or [Arc/Halfwidth/Length/Undo/Width]: select width option 

. Specify starting width <0.000>: 7 <enter> 

. Specify ending width <0.000>: 1 <enter> 

. Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: select Length option 
. Specify Length: 3 <enter> 

. Specify next point or [Arc/Halfwidth/Length/Undo/Width]: select width option 


. Specify starting width <0.000>: 2 <enter> 


Specify ending width <0.000>: .5§ <enter> 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: select Length option 
Specify Length: 2.75 <enter> 

Specify next point or [Arc/Halfwidth/Length/Undo/Width]: select width option 
Specify starting width <0.000>: .5 <enter> 

Specify ending width <0.000>: 1 <enter> 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: select Length option 
Specify Length: 2.50 <enter> 


Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: press <enter> to stop 


2.000 


1.000 


1000 Y 
at 
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EXERCISE 23A 


INSTRUCTIONS: 


. Start a New file using Border A-2014.dwt 


. Draw the Polylines as shown using layer Object line. 
. Do not dimension 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX23A 


. Plot using Page Setup Class Model A 


4.00 
- 1.00 7 


Oa» hRWHN — 





simple Polylines with width Ex-23A 
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EXERCISE 23B 


INSTRUCTIONS: 

. Open EX23A 

. Turn off the Fill mode. (Refer to page 23-4) 
. Do not dimension 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX23B 


. Plot using Page Setup Class Model A 


Oa»»hWND — 





Fill mode turned OFF Ex-23B 
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EXERCISE 23C 


INSTRUCTIONS: 
1. Open EX23B 
2. Explode each of the polylines. 


Note: | am sure most Architectural students were thinking that the polyline 
command would be good to use when creating Floor plan walls. But notice what 
happens if you explode the polylines. Consider Multiline or Double line (LT) 
commands for Floor plan walls. You can find these commands in the Help Menu 


Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
save as EX23C 


5. Plot using Page Setup Class Model A 


=e 





Explode the Polylines Ex-23C 
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EXERCISE 23D 


. Start a New file using Border A-2014.dwt 
. Draw the Polyline as shown using layer Object Line. 
. Do not Dimension. 


. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX23D 


. Plot using Page Setup Class Model A 


Ona»hRWND — 





Polyline and Design Ex-23D 
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EXERCISE 23E 


Start a New file using Border A-2014.dwt 

. Select the Polyline Command. 

. Place the start point approximately as shown. 

. Set the Widths: Starting width = .10 Ending width = .50 
. Select option Arc 

. Select option Radius and enter 2.50 

. Select option Angle and enter 180 

. Enter 90 for the Direction of the Chord. 

. Press <enter> to stop 

10. Do not Dimension. 

11. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
12. Save as EX23E 

13. Plot using Page Setup Class Model A 


OCOnNOOBWN = 


Direction of Chord 


180° 
Included 
Angle 





Povyine Ar 23E 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Edit the width of Polylines 

2. Join Polylines 

3. Convert Polylines to Curves 

4. Convert a basic Line to a Polyline 

5. Join Lines, Polylines, Arcs and Splines 


LESSON 24 


EDITING POLYLINES 


The POLYEDIT command allows you to make changes to a polyline’s option, such as 
the width. You can also change a regular line into a polyline and JOIN the segments. 


Note: If you select a line that is NOT a POLYLINE, the prompt will ask if you would 
like to turn it into a POLYLINE. 





1. Select the POLYEDIT command using one of the following: 


Ribbon = Home tab / Modify w panel [A] 
or 
Keyboard = PE <enter> 


Note: You may modify “Multiple” polylines simultaneously. 





2. PEDIT Select polyline or [Multiple]: select the polyline to be edited or “M” 


3. Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltypegen/Undo/ 
Reverse]: select an Option (descriptions of each are listed below.) 


OPTIONS 


CLOSE 

CLOSE connects the last segment with the first segment of an Open polyline. AutoCAD 
considers a polyline open unless you use the “Close” option to connect the segments 
originally. 


Open Close 


OPEN 
OPEN removes the closing segment, but only if the CLOSE option was used to close the 


polyline originally. 
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EDITING POLYLINES....continued 


OPTIONS: 


JOIN 
The JOIN option allows you to join individual polyline segments into one polyline. 
The segments must have matching endpoints. 


(4) Individual Polylines Joined 
1 Polyline 


WIDTH 
The WIDTH option allows you to change the width of the polyline. 
But the entire polyline will have the same width. 


EDIT VERTEX 
This option allows you to change the starting and ending width of each segment individually. 


SPLINE 
This option allows you to change straight polylines to curves. 


S 3 


Polyline Splined 
DECURVE 
This option removes the SPLINE curves and returns the polyline to its original straight line 
segments. 
Splined Decurve 
REVERSE 


This option reverses the direction. The start point becomes the end point and vice versa. 
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JOIN COMMAND 


| Know this might seem confusing but this Join command is not the same as the Join 
“option” within the Polyedit tool. The Polyedit option can only be used to join individual 
polyline segments. This Join Command joins similar objects to form a single unbroken 
object. 


1. Select the JOIN command using one of the following: 


Ribbon = Home tab / Modify w panel / 


Keyboard = J <enter> 


2. Select the Source object. 
3. Select the objects to join to the source object. 


Seems easy, and it is, but there are a few rules regarding each type of object you 
must understand. 


LINES 
The Lines must be collinear (on the same plane) but can have gaps between them. 


Before Join After Join 


POLYLINES 
Same rules as Lines except no gaps allowed between them. 


L l | | e eet | 
Before Join After Join 


ARC 
The Arcs must lie on the same imaginary circle but can have gaps. 


Note: 

The esa n F option in 

Polyedit can be used 
to turn it into a circle. 


Before Join After Join 


SPLINE 
The Spline must lie in the same plane, and contiguous (end to end). 
(You haven't learned this command as yet) 
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EXERCISE 24A 





INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

2. Draw the Polyline as shown using layer Object line. 

3. Using the Polyedit command, Close and Open the polyline. 

4. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
5. Do not dimension 

6. Save as EX24A 

7. Not necessary to plot. 


This line should appear and 
disappear when you select 


Close and Open. 
Start here 





Closing and Opening Polylines | Ex-24A 
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EXERCISE 24B 


1. Start a New file using Border A-2014.dwt 


Step 1. 
2. Draw the Polyline 4" long and O width using layer Object line. 


Step 2 

3. Change the width of the Polyline to .50 

4. Do not dimension 

5. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
6. Save as EX24B 

7. Plot using Page Setup Class Model A 





Polyedit width S208 
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EXERCISE 24C 


INSTRUCTIONS: 

1. Start a New file using Border A-2014.dwt 

Step 1. 

2. Draw 1 continuous polyline with (3) 2" Long segments. 

Step 2 

select the Polyedit command and select the first segment. 

select the Edit Vertex option. (Notice the "X" marking the starting point) 
select the Width option and set Start to 1.00 and Ending to .50. 

Select Next option (The "X" should have moved to the next segment.) 

. Select the Width option and set Start to .50 and Ending to .50 

. Select the Next option (The "X" should have moved to the next segment) 
select the Width option and set Start to 2.00 and Ending to 0 

10. Select the Exit option and press <enter> to stop 

11. Edit the Title and Ex-XX; Save as EX24C; Plot using Page Setup Class Model A 


ONDUN PY 


Start Here 


Change width with Edit Vertex Ex-24C 
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EXERCISE 24D 


1. Start a New file using Border A-2014.dwt 
Step 1. 
2. Draw the objects below using the LINE command not polyline. 
Step 2 
3. Select the Polyedit command and select the first segment drawn. 
(Answer YES to "Not a polyline, do you want to turn it into one ?) 
4. Select the Width option and set the width to .10 (Notice only one segment changed) 
5. Select the Join option. 
6. Select the remaining lines using a crossing window. 
(Now the width should be constant for all lines) 
7. Edit the Title and Ex-XX 
8. Save as EX24D 
9. Plot using Page Setup Class Model A 


otep 1. Step 2. 


Polyedit Jor 24D 
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EXERCISE 24E 


INSTRUCTIONS: 

. Open EX24D 

. Select the Polyedit command 

. Select the Polyline 

. Select the Spline option 

. Edit the Tithe and Ex-XX 

. Save as EX24E 

. Plot using Page Setup Class Model A 


NOOR WD = 
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Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Create a new Text Style 

2. Change an existing Text Style 

3. Delete a Text Style 

4. Select a Point Style 

5. Divide an object into specified number of segments 
6. Divide an object to a specified measurement 


LESSON 25 


CREATING NEW TEXT STYLES 


AutoCAD provides you with two preset Text Styles named “Standard” and “Annotative’. 
(Annotative will be discussed in Lesson 27) 

You may want to create a new text style with a different font and effects. 

The following illustrates how to create a new text style. 


1. Select the TEXT STYLE command using one of the following: 





Ribbon = Annotate tab / Text panel / \ A ^y som 
or Multiline, Check indie 





Text ~ Spelling |0.2000 


Keyboard = ST <enter> 




















r= 
| A Text Style Sem 9 
Current text style: Standard 
Styles: 
, Font 
& Annotative Font Name: Font Style: Set Current 
Standard 7 : : 2 
|_| Use Big Font 
| Delet | 
Size - 
[E] Annotative Height 6 
|_| Match text orientation 0.000 
o layout 
fects 
[E] Upside down Width Factor: 7 
5 1.000 
Backwards 
E ; 
A A ® » Oblique Angle: 








3. Type the new style name in STYLE NAME box. 
Styles names can have a maximum of 31 characters, including letters, numbers, 
dashes, underlines and dollar signs. You can use Upper or Lower case. 


4. Select the OK button. 

5. Select the FONT. 

6. Enter the value of the Height. 

Note: If the value is 0, AutoCAD will always prompt you for a height. 


If you enter a number the new text style will have a fixed height and AutoCAD 
will not prompt you for the height. 
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CREATING NEW TEXT STYLES....continued 


7. Assign EFFECTS. 


Effects 
[E] Upside down Width Factor: 
1.000 


[EO] Backwards 


Oblique Angle: 


Vertical 0 





UPSIDE-DOWN 
Each letter will be created upside-down in the order in which it was typed. 
(Note: this is different from rotating text 180 degrees. ) 


BACKWARDS 
The letters will be created backwards as typed. 


VERTICAL 
Each letter will be inserted directly under the other. Only .shx fonts can be used. 
VERTICAL text will not display in the PREVIEW box. 


OBLIQUE ANGLE 

Creates letter with a slant, like italic. An angle of 0 creates a vertical letter. A 
positive angle will slant the letter forward. A negative angle will slant the letter 
backward. 


WIDTH FACTOR 

This effect compresses or extends the width of each character. 
A value less than 1 compresses each character. 

A value greater than 1 extends each character. 


8. The PREVIEW box displays the text with the selected settings 





9. Select the Set Current button. 


10. Select the Apply or Close button 
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HOW TO SELECT A TEXT STYLE 


After you have created Text Styles you will want to use them. You must select the 
Text Style before you use it. 


Below are the methods when using Single Line or Multiline text. 


Single Line Text 


Select the style before selecting Single Line Text command. 





1. Select the Annotate tab. 
2. Using the Text panel, select the style down arrow w 


3. Select the Text Style i 
2 


Home Insert Weu Layout Parametric View Manage 


ABC 
A v 
Multiline Check Š Oh 


Text 


. Annotative Standard 


Manage Text Styles... 





Multiline Text 


Select Multiline Text and place the first corner and opposite corner. 
2. Find the Style panel and scroll through the text styles available using the up and 


down arrows. 


— 


Select the Text Style within 
the Text Editor. 


Hom- inset Annctate Layout Parametric View Manage Output Plug-ins Autodesk360 Featured Apps ee, "=t Eor h 
(A 
\y Annotative B I Aral v *= Bullets and Numbering * z Bs ABC iz ABC [¥ More + 
AaBbCcD| |AaBbCcD| -¥ “IU 1 | gwnite =) Mee TE ne paciig = S| 7 y |& 
a = Justification Columns Symbol Field |} Spell Edit Find & 
¥ 1| i l s ¥ ¥ 


4& Annotative Standard = Å x Background Mask =|= Check] Dictionaries | Replace | 9 
| Formatting v Paragraph + Y Insert Spell Check {| Tools +| Options 


[—][Top][2D Wireframe] 
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DELETE A TEXT STYLE 


1. Select the TEXT STYLE command using one of the following: 


A ABE (Standard r 
g 
Multiline Check 








Ribbon = Annotate tab / Text panel / X 
or 
Keyboard = ST <enter> 






Text Spelling | 0.2000 
Text ¥ 


2 | Font 


Font Name: 
3 [| Use Big Font 
Size 
[E] Annotative 4 


[| Match text orientation 
to layout 


[C] Upside down Width Factor: 


1.000 6 
[C] Backwards 
Oblique Angle: 


[| Vertical 0 


rob 





2. First, select a Text Style that you do not want to Delete and select Set Current 
button. (You can't Delete a Text Style that is in use.) 


3. Select the Text Style that you want to Delete. 
4. Select the Delete button. 


5. Warning appears, select Ok or Cancel 


j L Delete Text Style: stylel? 


6. Select the Close button. 





Note: Also refer to page 29-9 for the PURGE command. The Purge 
command will remove any unused text styles, dimension styles, layers 





and linetypes. 
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CHANGE EFFECTS OF ATEXT STYLE 


1. Select the TEXT STYLE command using one of the following: 


Ribbon = Annotate tab / Text panel / \ A 5p [end = 
Þr Multiline Check 


Keyboard = ST <enter> | Tet 7 Spelling [0.2000 


Text 





Font 
Font Name: 


2 [| Use Big Font 


Size 
Annotative 
[| Match text orientation 
to layout 3 


Upside down Width Factor: 
1.000 


Backwards 
Oblique Angle: 





2. Select theText Style you wish to change. 


3. Make the changes in the EFFECTS boxes. 
Note about Vertical: 
Only .shx fonts can be vertical 
Vertical text will not display in the PREVIEW box. 
4. Select the Apply button. (Apply will stay gray if you did not change a setting.) 


5. Select the Close button. 
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DIVIDE COMMAND 


The DIVIDE command divides an object mathematically by the NUMBER of segments 
you specify. A POINT (object) is placed at each interval on the object. 


Note: the object selected is NOT broken into segments. The POINTS are simply drawn 
ON the object. 


EXAMPLE: 


— 


This LINE has been DIVIDED into 4 EQUAL lengths. 
But remember, the line is not broken into segments. 
The Points are simply drawn ON the object. 


1. First open the Point Style box and select the POINT STYLE to be placed on the 
object. 








Ribbon = Home tab / Utilities Panel V/ Point Style 
or 
Keyboard = ddptype <enter> 


Select either of these ONLY when 
you want to make the points 
disappear yet still be there. 





(@) Set Size Relative to Screen 
©) Set Size in Absolute Units 





(Refer to page 5-7 if you need a refresher on Points) 


2. Next select the DIVIDE command using one of the following: 


Ribbon = Home tab / Draw panel w/ 


or 
Keyboard = DIV <enter> 


3. Select Object to divide: select the object to divide 


4. Enter the number of segments or [Block]: type the number of segments <enter> 
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MEASURE COMMAND 


The MEASURE command is very similar to the DIVIDE command because point objects 
are drawn at intervals on an object. However, the MEASURE command allows you to 
specify the LENGTH of the segments rather than the number of segments. 


Note: the object selected is NOT broken into segments. The POINTS are simply drawn 
ON the object. 


Select Object here to start the measurement 
From this end. 
EXAMPLE: 


— 


The MEASUREment was started at the left endpoint, and ended just short of the right 
end of the line. The remainder is less than the measurement length specified. 

You designate which end you want the measurement to start by selecting the end when 
prompted to select the object. 





= 
| a Point Style 







1. First open the Point Style box and select the POINT 
STYLE to be placed on the object. 


Ribbon = Home tab / Utilities Panel W/ Point Style 
or 
Keyboard = ddptype <enter> 





(@) Set Size Relative to Screen 
(©) Set Size in Absolute Units 


(Refer to page 5-7 if you need a refresher on Points) 





2. Next select the MEASURE command using one of the following: 


Ribbon = Home tab / Draw panel w/ 


or 
Keyboard = ME <enter> 


3. Select Object to MEASURE: select the object to MEASURE 


(Note: this selection point is also where the MEASUREment will start.) 


4. Specify length of segment or [Block]: type the length of one segment <enter> 
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EXERCISE 25A 


INSTRUCTIONS: 


1. Start a New file using Border A-2014.dwt 
2. Create the 3 Text Styles shown below and on the next page. 
(Style1, Style2 and Style3) 
Select all of the options shown. 
3. Save the drawing as: EX25A 


STYLE1 Note: Style2 and Style3 on the next page. 


Curent text style: style] 
Styles: 


Font Style: 
| Regular 


Use Big Font 


Size 
Annotative 


|_| Match text orientation 
to layout 


Effects 
Upside down 


Backwards 


Vertical 





After selecting all the Text features shown 
above select “Apply”, then the “New” but- 
ton again to start the next Style 
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EXE RCISE QDA. = a continued 


STYLE2 


Curent text style: style] 


2. Annotative 
Standard 


A gothice shx r 
Use Big Fon 
Size 
Annotative 
|_| Match text orientation 


Upside down 
Backwards 


Vertical 





After selecting all the Text features shown 
above select “Apply”, then the “New” but- 
ton again to start the next Style 


STYLE 3 


\A Text Style 


Curent text she: shed 
| Styles: 


Å Annotative sitae Font Style: 
Standard 
style 


Annotative 
[| Match text orientation 
to layout 
Effects 
Upside dow 


Backwards 


Vertical 





Select Apply button and Close button 
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EXERCISE 25B 


1. Open EX25A (If not already open) 
2. Before entering text, move the Origin to the lower left corner as shown. 
3. Draw the 3 Text Styles using "Single Line Text". 


Remember to select the text style before selecting the Single Line text command. 


. Place the start point exactly as shown. (enter coordinates) 

. Use layer Text. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX25B 

. Plot using Page Setup Class Model A 


CON OO Of 


Note: Text will not appear 
backwards until you press 
enter. 


CRUDE 


7 Start Point 5.20.5.90 


/ Start Point 2.60,5.50 


V 


Z Note: Text will not appear 


— Point .90. 2.17 7 down until you press 
J ee 


PALMES 


yp NOS Origin here before entering text. 


Using the new Text styles Ex-25B 
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EXERCISE 25C 


INSTRUCTIONS: 

1. Open EX25B (if not already open) 

2. Change the Text to Text Style "Standard". 
a. Select all text 
b. Quick Properties will appear 
c. Change Text "varies" to "Standard" 


. Edit the Title and Ex-XX by double clicking on the text. 
. Save as EX25C 
5. Plot using Page Setup Class Model A 


e O 


styLE1® | YLE2 


STYLES 





Changing the Text styles Ex-25C 
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EXERCISE 25D 


INSTRUCTIONS: 


1. Open EX25C (If not already open) 
2. Delete Text Styles 1, 2 and 3 as follows: 

a. Select TEXT STYLE box. 

b. Select the “Standard” text style. 

c. Select Set Current button. (This makes Standard the current text style) 
AutoCAD will not allow you to delete an active or current text style. That is why 
you must make the “Standard” text style current before you may delete a text 
Style. 


d. Select the style you want to delete. 


e. Click on the DELETE button. 


2c 
Fort 
2b Font Name: Font Style: 
[Feur ~ 
2d [E] Use Big Font 
Size 
Annotative 2e 


[| Match text orientation 
to layout 


Effects 
Upside down Width Factor: 


1.000 
Backwards 
Oblique Angle: 


Vertical 30 





3. Select Close button. 
4. Save as: EX25D 
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EXERCISE 25E 


Start a New file using Border A-2014.dwt 

. Draw the (2) 8" long lines shown below on layer Object line. 

. Divide the upper line into 10 equal segments. 

Using Measure create (5) 1.50 long segments on the lower line as shown. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Dimension as shown. (Remember "Node" is the object snap to use for Points) 

. Save as EX25E 

. Plot using Page Setup Class Model A 


8.000 


10 spaces equally spaced 





Divide and Measure Ex-25E 
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EXERCISE 25F 


1. Start a New file using Border A-2014.dwt 
2. Draw the "pretend" house roof plan with fence line shown below. 


3. Refer to the next page for instructions and helpful hints. 

4. Dimension using Dimension Style "Class Style" and Layer Dimension 

5. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
6. Save as EX25 and Plot using Page Setup Class Model A 


(Note: You will learn to actually draw a full size house in Lesson 27.) 


First Polygon 11 Equal spaces 


N 
Q 
O 
© 
Q 

U) 

© 
=) 
o 

LL 

00 





Pretend House with Fence posts | Ex-25F 
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25F Helpful Hints 


Step 1. 

Draw the "pretend" house roof 
plan with fence line. 

Use Layers Roof, Walls and 
Hidden Lines. 


5.600 





Step 2. 


Divide the Fence lines. 
11 equal spaces Horizontally 
8 equal spaces Vertically 


Step 3. 

Draw 1 Fence Post at upper left 
corner using inscribed, 4 sided, 
.10 radius. 


First Polygon 


Step 4 

Copy Fence Post to the "Points" 
and Corner. Use object snaps 
"Node" to snap to the "Points". 


Step 5. 


Change the Point Style so the 
Points will not be displayed. 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


. Understand the difference between Model and Layout tabs 
. Create Viewports 

. Create a Page Setup 

. Create a Plot Page Setup 

. Create a Decimal Setup Master template 

. Create a new Border 

. Experiment with multiple viewports 
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LESSON 26 


SERIOUS BUSINESS 


In the previous lessons you have been having fun learning most of the basic 
commands that AutoCAD offers and you have been using a template that included 
preset layers and drawing settings etc. But now it is time to get down to the “serious 


business” of setting up your own drawing from “scratch”. 


Starting from scratch means you will need to set or create the following: 


ltems 1 through 5 you have learned in previous lessons 
Drawing Units (Lesson 4) 


Snap and Grid (Lesson 2) 

Create Text styles (Lesson 25) 
Create Dimension Styles (Lesson 16) 
Create new layers and load linetypes. 


OL 


ltems 6 through 9 will be learned in this lesson 
6. Create a “Layout” for plotting. 


7. Create a “Floating Viewport” in the Layout. 
8. Create a “Page Setup” to save plot settings. 
9. Plot the drawing from Paper space. 


After reading pages 26-3 through 26-22 start Exercise 26A and work your way through 
to 26D. When you have completed Exercise 26E you will have created a master 
template named, “My Decimal Setup”. This master template will have everything set, 
created and prepared, ready to use each time you want to create a drawing using 
decimal units and to be plotted on an 8-1/2 X 11 inch sheet. 


This means, for future drawings you merely select File /New and “My Decimal 
Setup.dwt” and start drawing. No time consuming setups. It is all ready to go. 


In Lesson 27 you will create a master template for “feet and inches”. 


So take it one page at a time and really concentrate on understanding the process. 


Note: 

! am using sheet size 8-1/2 X 11 so you may print the exercises on your printer. 
After you understand the page setup concept you will be able to assign a larger 
sheet size to conform to any large format printer that you may use in the future. 
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MODEL and LAYOUT OPTIONS 


Very important: 


Before | discuss Model and Layout | need you to confirm Model and Layout tabs are 


displayed. 


This will just take a minute. 


1. Type options <enter> 


2. Select the Display tab. 


3. Check and —~, 


un-check boxes 
as shown 


3. Check and un-check boxes as shown. 


4. Select the OK button 





bo 


Current profile: <<Unnamed Profile>> 


Dla Plot and Pubish 


Window Elements 
Color scheme: | Dark 
Display scroll bars in drawing window 
Display Drawing status bar 
Use large buttons for Toolbars 
Resize ribbon icons to standard sizes 
Show ToolTips 

Show shortcut keys in ToolTips 

Show extended ToolTips 

> | Number of seconds to delay 

Show rollover ToolTips 
Display File Tabs 


Layout elements 
Display Layout and Model tabs 
Display printable area 
Display paper background 
Display paper shadow 
Show Page Setup Manager for new layouts 
Create viewport in new layouts 





ER Curent d 





Display resolution i 
1000 





oo 





0.5 





4 


DP GE DE DF 


[C] Fan and 
(a F] | Highlight 


a [F] Apply soli 
A C] Show 7 
[E] Draw tru 
Crosshair size 
= 


ca 


Display pegs 





Fade control 
Aref = 





eee edit and 


5. The lower left corner of the drawing area should display the 3 tabs Model, Layoutt 
and Layout2 and a few tools should be displayed in the lower right corner above 


the command line. 


HAIK IN, Model Model Aza 


INFER [SNAP [c 
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MODEL and LAYOUT tabs 


Read this information carefully. It is very important that you understand this 
concept. More information on the following pages. 


AutoCAD provides two drawing spaces, MODEL and LAYOUT. You move into one or 
the other by selecting either the MODEL or LAYOUT tabs, located at the bottom left of 
the drawing area. (If you do not have these displayed follow the instructions on the 
previous page.) 


Refer to 26-3 if you 
do not have these. 





Model Tab (Also called Model Space) 
d 





When you select the Model tab you enter MODEL SPACE. 
(This is where you have been drawing and plotting from for the last 25 lessons) 
Model Space is where you create and modify your drawings. 


Layout Tabs (Also called Paper Space) 


{Layoutl { Layout2 / | 


When you select a Layout tab you enter PAPER SPACE. 
The primary function of Paper Space is to prepare the drawing for plotting. 





When you select the Layout tab for the first time, the “Page Setup Manager” dialog box 
will appear. The Page Setup Manager allows you to specify the printing device and 
paper size to use. 

(More information on this in “How to create a Page Setup” page 26-13) 


When you select a Layout tab, Model Space will seem to have disappeared, and a 
blank sheet of paper is displayed on the screen. This sheet of paper is basically 
in front of the Model Space. (Refer to the illustration on the next page) 


To see the drawing in Model Space, while still in Paper Space, you must cut a hole in 
this sheet. This hole is called a “Viewport”. (Refer to “Viewports” page 26-6.) 
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MODEL and LAYOUT tabs....continued 


Try to think of this as a picture frame (paper space) in front of a photograph 


(model space). 


Model Space a 
(Model tab) 
Drawing in 
model space a 
: Viewport Frame 


Paper Space 
(Layout tab) 


Border, title 
block and notes 
In paper space 





Viewport Frame 
(hole in paper space) 


This is what you see when you This is what you see when you 
select the Wh Model tab. select the Layout č% tab with 
a viewport. 


You see only model space. 
You see through the Viewport to 
Model Space. 


Now hold this thought....... more explanation coming on the next few pages. 
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VIEWPORTS 


Note: This is just the concept to get you thinking. The actual step-by-step 
instructions will follow in the exercises. 


Viewports are only used in Paper Space (Layout tab). 

Viewports are holes cut into the sheet of paper displayed on the screen in Paper 
Space. 

Viewports frames are objects. They can be moved, stretched, scaled, copied and 
erased. You can have multiple Viewports, and their size and shape can vary. 


Note: It is considered good drawing management to create a layer for the Viewport 
“frames” to reside on. This will allow you to control them separately; such as setting 
the viewport layer to “No plot” so it will not be plotted out. 


HOW TO CREATE A VIEWPORT 


1. First, create a drawing in Model Space (Model tab) and save it. 





























2. Select the “Layout!” tab. |; Layout £ Lawon 


When the “Page Setup Manager’ dialog box appears, select the New button. 
Then you will select the Printing device and paper size to plot on. 
(Refer to “How to Create a Page setup” on page 26-13.) 


3. You are now in Paper Space. Model Space appears to have disappeared, because 
a blank paper is now in front of Model Space, preventing you from seeing your 
drawing. You designated the size of this sheet in the “page setup” mentioned in #2 
above. (The Border, title block and notes will be drawn on this paper.) 








denea e The dashed line represents 
size of this the printing limits for the 
sheet in the printer that you selected in 
Page setup the Page setup. 











Continued on the next page... 
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VIEWPORTS....continued 


4. Draw a border, title block and notes in Paper Space (Layout) 





Keep all objects 
inside the 
dashed area. 
Any objects 
outside of the 
dashed lines 
will not print. 











School Name 
City, State 
MY DECIMAL SETUP 
Type your name here 




















Now you will want to see the drawing that is in Model Space. 


5: 


6. 


First corner 
of Viewport 


select layer “Viewport” (You want the viewport frame to be on layer viewport) 
Select the Viewport command using one of the following: 


Ribbon = Layout tab / Layout Viewports panel / Ci 


or Rectangular 
Keyboard = MV <enter> : 


Draw a rectangular shaped Viewport “frame” by placing the location for the “first 
corner’ and then the “opposite corner” using the cursor. (Similar to drawing a 
Rectangle, but do not use the Rectangle command. You must remain in the MV 


command) Opposite 
Corner of 
Viewport 
































You should now be able to look through the Paper Space sheet to Model Space and 
see your drawing because you just cut a rectangular shaped hole in the sheet. 


Note: Now you may go back to Model Space or return to Paper Space, simply by 
selecting the tabs, model or layout. 

(Make sure your grids are ON in Model Space and OFF in Paper Space. Otherwise 
you will have double grids) 
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WHY LAYOUTS ARE USEFUL 


| Know you are probably wondering why you should bother with Layouts. 
A Layout (Paper Space) is a great method to manipulate your drawing for plotting. 


Notice the drawing below with multiple viewports. 


Each viewport is a hole in the paper. 
You can see through each viewport (hole) to model space. 


Using Zoom and Pan you can manipulate the display of model space in each viewport. 
To manipulate the display you must be inside the viewport. 
Refer to the next page for instructions on how to achieve this. 


Note: the dashed line indicates the 
maximum printing area for the 
printer and paper selected. Any 
object outside of this area will not 
print. 


School Name 
MY DECIMAL SETUP 


Type your name here 


JATE :00 00 0 





Active viewport indicated by heavier viewport frame. 
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HOW TO REACH INTO A VIEWPORT 


Here are the rules: 
1. You have to be in Paper Space (layout tab) and at least one viewport must have 


been created. 


2. You have to be inside a Viewport to manipulate the scale or position of the drawing 
that you see in that Viewport. 


How to reach into a viewport to manipulate the display. 


First, select a layout tab and cut a viewport 


At the bottom right of the screen on the status bar there is a button that either says 
Model or Paper. This button displays which space you are in currently. PAPER | E] |20 


When the button is PAPER you are working on the Paper sheet that is in front of Model 
Space. (Refer to the illustration on page 26 - 5) 
You may cut a viewport, draw border, title block and place notes. 


lf you want to reach into a viewport to manipulate the display, double click inside of the 
viewport frame. Only one viewport can be activated at one time. The active viewport is 
indicated by a heavier viewport frame. (Refer to the illustration on the previous page. 


The viewport displaying the doors is active). 
Also, the Paper button changed to Model. monen |E |oo 





While you are inside a viewport you may manipulate the scale and position of the 
drawing displayed. To return to the Paper surface click on the word Model and it will 
change to Paper Faren EE You may now work on the paper surface. 


Note: Do not confuse the Model / Layout tabs with the MODEL / PAPER button. 


PA Moda J Lavoutl f Layout? out] é Layout? f ot f 


Here is the difference. 


The Model / Layout tabs shuffle you from the actual drawing area (model space) to 
the Layout area (paper space). Itis sort of like if you had 2 stacked pieces of paper 
and when you select the Model tab the drawing would come to the front and you could 
not see the layout. When you select the Layout tab a blank sheet would come to the 
front and you would not see model space...... unless you have a viewport cut. 


The MODEL / PAPER button allows you to work in model space or paper space 
without leaving the layout tab. No flipping of sheets. You are either on the paper 
Surface or in the viewport reaching through to model space. 


Don't worry it will get easier. This ts the concept....but it will get more clear 
when you have completed the exercises in this lesson. 
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PAN 


After you zoom in and out or adjust the scale of a viewport the drawing within the 
viewport frame may not be positioned as you would like it. This is where PAN comes 
in handy. PAN will allow you to move the drawing around, within the viewport, without 
affecting the size or scale. 

Note: Do not use the MOVE command. You do not want to actually move the original 


drawing. You only want to slide the viewport image, of the original drawing, around 
within the viewport. 


How to use the PAN command. 

1. Select a layout tab (paper space) 

2. Unlock the viewport if it is locked. (Refer to page 26-12) 
3. Click inside a viewport. 


4. Select the PAN command using one of the following: 


Ribbon = View tab / Navigate 2D panel / 


or 
Keyboard = P <enter> 


or ened 
Navigation Bar = R] (turned off on page 1-20) 


(Consider adding the PAN tool to the Quick Access tool bar. See page 1-10) 


5. Place the cursor inside the viewport and hold the left mouse button down while 
moving the cursor. (Click and drag) When the drawing is in the desired location 
release the mouse button. 

6. Press the Esc key or press <enter> to end the PAN command. 

7. Lock the viewport. 

(Refer to page 26-12) 


Refer to the Example on the next page. 
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PAN....continued 


Before PAN 


City, Stare 
MY DECIMAL SETUP 


Double Click in the 
viewport 
to activate it. 


Use PAN 
(Click, Drag, Release) 


School Nam 
City, Ste 
MY DECIMAL SETUP 
oe | ee ee 





After PAN 
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HOW TO LOCK A VIEWPORT 


After you have manipulated the drawing within each viewport, to suit your display 
needs, you will want to LOCK the viewport so the display can’t be changed 
accidentally. Then you may zoom in and out and you will not disturb the display. 


Note: 


Accurately adjusting the scale of a viewport will be discussed in detail in 
Lesson 27. 


1. Make sure you are in Paper Space. 


NSL 





2. Click once on a Viewport Frame. 


Viewport Frame 


a 


3. Click on the Open Lock tool located in the lower right corner of drawing area. 


The icon will change to a Closed Lock tool. 





ule | Ae 


Viewport Unlocked Viewport Locked 


Now, any time you want to know if a Viewport is locked or unlocked just glance 
down to the Lock tool shown above. 


Note: Do not use the Lock shown in the lower right corner of the screen. 
NN 


ES. l 
TEOR 


This locks the size and position of toolbars and windows. 
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HOW TO CREATE A PAGE SETUP 


When you select a layout tab for the first time the Page Setup Manager will appear. 
The Page Setup Manager allows you to select the printer/plotter and paper size. 
These specifications are called the “Page Setup”. This page setup will be saved to 
that layout tab so it will be available when ever you use that layout tab. 


Note: The following is for concept only. The actual exercise starts with 26A. 


1. Open the drawing you wish to plot. 
(The drawing must be displayed on the screen.) 


2. Select a Layout tab. (Refer to page 26-3 if you do not have a layout tab) 


Note: If the “Page Setup Manager” dialog box shown below does not appear 
automatically, right click on the Layout tab and select Page Setup Manager. 





f E Current layout: Layouti 
3. Select the New... button. be 


Page setups 







Current page setup: <None> 





*Layout1* Set Curren 3 


Check this box if the 





Page Setup Manager Sa ee 
did not appear S Yours will be 
automatically when Steers E different. It may 
you selected a Description: even display 
Layout tab. [7] Display when creating a new layout el “None” 
-= žá Thats OK for 
now 


4. Select <Default output device> in the Start with: list. 


5. Enter the New page setup name: Setup A 


| b New Fage Setup 


6. Select OK button. 


New page setup name: 


Setup A 
5 Start with: 

<None > 

<Default output device > 
4 <Previous plot> 


(lam assuming that your aa 
computer is attached to a printer. 
If not select Layout1) 





Continued on the next page... 
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HOW TO CREATE A PAGE SETUP....continued 


This is where you will select the printer / plotter, paper size and the plot offset. 


7. Select the Printer / Plotter 


Note: Your current system printer should already be displayed here. If you prefer 
another select the down arrow and select from the list. If the preferred printer is not 
in the list you must configure the printer. Refer to Appendix-A for instructions.) 


8. Select the Paper Size 


9. Select Plot Offset 


7 
(Yours will be 
different) 


8 
(Yours may state 
8-1/2 x 11) 


9 

(Should remain at 
0.00000 

0.00000) 


10. Select OK button. 


11. Select the Page Setup. 


12. Select the Set Current button. 


13. Select the Close button. 


Notice the name you entered is now 
displayed as the page setup name. 








Preview... 


Page setup 


Name: Setup A 


Printer /plotter 
Name: © Brother DCP-7055 = 


Plotter: TP Output Gateway - Windows System Driver -by ... = a5” 


Ys 
i 


Where: 


Description: 


Paper size 


Plot area Plot scale 


What to plot: | Fit to paper 


Plot offset (origin set to printable area) i 


x: 0.000000 inch |_| Center the plot ——e 
1 unit 
y: 0.000000 inch [E] Scale lineweights 





10 


Plot style table (pen assignments) 


[E] Display plot styles 


Shaded viewport options 


Shade plot [As displayed o) 


Quality 
DPI | 300 | 
Plot options 

Plot object lineweights 

[E] Plot transparency 

Plot with plot styles 

Plot paperspace last 

[E] Hide paperspace objects 


Drawing orientation 
© Portrait 


(@) Landscape 


[E] Plot upside-down 





= 
[A Page Setup Manager 
= 
> Current layout: Layout1 


DW 


Page setups 
Current page setup: Setup A 





*Layout1 (Setup A)* 
Setup A 


Set Current 1 2 





11 


Selected page setup details 
Brother DCP-7055 
Plotter: TP Output Gateway 


Device name: 


Where: 


Description: 


Display when creating a new layout 
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Plot size: 8.50 x 11.00 inches (Landscape) 





Close 


HOW TO CREATE A PAGE SETUP....continued 


You should now have a sheet of paper displayed on the screen. 
This sheet is the size you specified in the “Page Setup”. 
This sheet ts in front of Model Space. 


The dashed line represents the maximum 
printing area for the printing device that 
you selected. 

Any object outside of this area will not 
print. 


Select All Layouts 


Activate Model Tab 


Page Setup Manager... 
Plot... 


Drafting Standard Setup... 


Export Layout to Model... 


Hide Layout and Model tabs 





Rename the Layout tab 
14. Right click on the active Layout tab and select Rename from the list. 


15. Enter the new Layout name A Size <enter> 


This was just the concept of Page Setup. You will actually create one in Exercise 26B. 
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USING THE LAYOUT 


Now that you have the correct paper size on the screen, you need to do a little bit more 
to make it useful. 


The next step is to: 
1. Add a Border, Title Block and notes in Paper Space. 


2. Cut a viewport to see through to Model Space. (Refer to page 26-6) 





2. (Viewport Frame) 








School Name 
City, State 





3. Adjust the scale of the viewport as follows. 
You must be in Paper Space. 

Click on the Viewport Frame. 

. Unlock Viewport if it is locked. 

. Select the Viewport Scale down arrow w. 
Select Scale (List shown on next page) 


mOOW> 


3C 3D 


3A EEE ots ane 
Apacer [SOR Hee Os 





Continued on the next page... 
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USING THE LAYOUT....continued 


Scale bo Fit 
workbk, 


3E 1/128" = 1-0" 
1764" = 1-0" 
1732" = 1'-0" 
1716" = 1'-0" 
3/32" = 1'-0" 
178" = 1'-0" 
3/16" = 1'-0" 
174" = 1'-0" 
ais" = 1'-0" 
172" = 1'-0" 
3/4" = 1'-0" 


Custom... 


w Hide ¥ref scales 





4. Lock the Viewport. 





Now you may zoom as much as you desire and it will not affect the adjusted scale. 


Note: Adjusting the scale of the viewport will be discussed more in lesson 27. 
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HOW TO PLOT FROM THE LAYOUT 


Note: You must create a Page Setup before Plotting from a Layout tab. 
If you have not created a Page Setup refer to pg 26-13 before proceeding. 


The previous page setup instructions were to select the printer and paper size. 
Now you need to specify how you want to plot the drawing. You will find the PLOT 
dialog box almost identical to the Page Setup dialog box. 


1. Open the drawing you wish to plot. 
2. Select the layout tab you wish to plot. 


3. Select the Plot command using one of the following: 


Quick Access tool bar = = 

Ribbon = Output tab / Plot panel / 
Appiicaion Menu = Print / Plot 
ohnadd = PLOT <enter> 


The Plot dialog box shown below should appear. 
Select the “More Options” button in the lower right corner 
if your dialog box does not appear the same as shown below 













| i = ~ 
| A Plot - A Size 10 
Page setup Plot style table (pen assignments) 
5 | — Printer /plotter Shaded viewport options 1 1 
Name: fl Default Windows System Printer.pc3 g Shade plot [as displayed 
Plotter: TF Output Gateway - Windows System Driver - by Auto... k— a5 — Quality 
B —————— 
UNISTS Yi T DFI | 300 | 
Description: = 
: Plot options 1 2 
[L] Plot to file LE ik [E] Flotin background 
6 Plot object lineweights 
Paper size Number of copies 
= [E] Flot transparency 
1g | 
Plot with plot styles 
Plot area Flot scale Plot paperspace last 
7 What to plot: Atone [E] Hide paperspace objects 
FlPet stone on 13 
[| Save changes to layout 
8 Plot offset (origin set to printable area) 1 ii eee 
. O,000000 inch |_| Center the plot ; A i 
Xi 7] p 1 unit O Portrait 3 
"0.000000 inch aot 
¥: In Scale lineweights 
[C] Scale lineweig [E] Flot upside-down More 
Apa o Layout © | Options 
Coa] èo è k || button 
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HOW TO PLOT FROM THE LAYOUT....continued 


4. Page Setup name: 
After you have selected the desired settings you will save the new page setup and 
it will appear here. If you have previously created a page setup you may select it 
from the drop down list and all of the settings will change to reflect the previously 
saved page setup settings. 


5. Printer / Plotter: 
Select the Printer that you wish to use. All previously configured devices will be 
listed here. (If your printer / plotter is not listed, refer to “Add a Printer / Plotter” 
Appendix A.) 


6. Paper Size: 
select the paper size. The paper sizes shown in the drop down list are the 
available sizes for the printer that you selected. If the size you require is not listed 
the printer you selected may not be able to handle that size. For example, a letter 
size printer can not handle a 24 X 18 size sheet. You must select a large format 
printer. 


7. Plot Area: 
Select the area to plot. Layout is the default. 


Limits plots the area inside the drawing limits. 
(This option is only available when plotting from model space) 


Layout plots the paper size 
(Select this option when plotting from a Layout) 


Extents plots all objects in the drawing file even if out of view. 
(This option only available if you have a viewport ) 


Display plots the drawing exactly as displayed on the screen. 


Window plots objects inside a window. To specify the window, choose Window 
and specify the first and opposite (diagonal) corner of the area you 
choose to plot. (Similar to the Zoom / Window command) 


8. Plot offset: 
The plot can be moved away from the lower left plot limit corner by changing the 
X and / or Y offset. 


lf you have select Plot area “Display” or “Extents”, select “Center the plot.” 


9. Scale: Select a scale from the drop down list or enter a custom scale. 


Note: This scale is the Paper Space scale. The Model space scale will be adjusted 
within the viewport. If you are plotting from a “LAYOUT” tab, normally you will use 
plot scale 1:1. (I know this seems a little confusing right now. Scaling will be 
discussed more in Lesson 27) 
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HOW TO PLOT FROM THE LAYOUT....continued 


10. 


Plot Style Table: Select the Plot Style Table from the list. The Plot Styles 
determine if the plot is in color, Black ink or screened. You may also create your 
own. 

lf you want to print in Black Ink only select Monochrome.ctb 

lf you want to print in Color select Acad.ctb 


11. Shaded viewport options 


12. 


13. 


14. 


This area is used for printing shaded objects when working in the 3D environment. 


Plot options 
Plot background = specifies that the plot is processed in the background. 


Plot Object Lineweights = plots objects with assigned lineweights. 


Plot transparency = Plots any transparencies 
Plot with Plot Styles = plots using the selected Plot Style Table. 


Plot paperspace last = plots model space objects before plotting paperspace 
objects. Not available when plotting from model space. 


Hide Paperspace Objects = used for 3D only. Plots with hidden lines removed. 


Plot Stamp on = Allows you to print information around the perimeter of the 
border such as; drawing name, layout name, date/time, login name, device name, 
paper size and plot scale. 


Save Changes to Layout = Select this box if you want to save all of these 
settings to the current Layout tab. 


Drawing Orientation. 
Portrait = the short edge of the paper represents the top of the page. 


Landscape = the long edge of the paper represents the top of the page 


Plot Upside-down = Plots the drawing upside down. 


Select Preview button. 
Preview displays the drawing as it will plot on the sheet of paper. 


(Note: If you cannot see through to Model space, you have not cut your viewport yet) 


lf the drawing appears as you would like it, press the Esc key and continue. 


lf the drawing does not look correct, press the Esc key and re-check your settings, 
then preview again. 


Note: If you have any of the layers set to “no plot” they will not appear in the 


preview display. The Preview Display only displays what will be printed. 
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HOW TO PLOT FROM THE LAYOUT....continued 


15. Apply to Layout button 
This applies all of the settings to the layout tab. Whenever you select this layout 
tab the settings will already be set. 


16. Save the Page Setup 
At this point you have the option of saving these settings as another page setup for 
future use on other layout tabs. If you wish to save this setup, select the ADD 
button, type a name and select OK. 


17. If your computer is connected to the plotter / printer selected, select the OK button 
to plot, then proceed to 19. 


18. If your computer is not connected to the plotter / printer selected, select the 
Cancel bution to close the Plot dialog box and proceed to 19. 


Note: Selecting Cancel will cancel your selected setting if you did not save the 
page setup as specified in 16 above. 


19. Save the drawing 
This will guarantee that the Page Setup you just created will be saved to this file 
for future use. 


Note: This ts the concept only. 
The step by step instructions are shown in Exercise 26E 
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ANNOTATIVE PROPERTY 


In Lesson 16 you learned to create a dimension style. 

In Lesson 25 you learned to create a text style. 

In this Lesson you will create a new dimension style and text style but this time you will 
include the Annotative property in both. 


The Annotative property automates the process of scaling text, dimensions, hatch, 
tolerances, leaders and symbols. The height of these objects will automatically be 
determined by the annotation scale setting. 


This will be discussed more in Lesson 27. 
For now | just want you to know how to select it when creating your new styles. 


TEXT STYLE 


Current text she: Standard 
Styles: 


Font 


& Annotative Font Name: 
— 
This symbol [] Use Big Font 
Indicates Size 
Annotative Annotative Paper Text Height 
Match text orientation 0.000 
to layout 
Effects 
Upside down Width Factor: 
Select the o 
Annotative [Z] Backwards [aa 
option here F tee 0 


Apply 








Cancel Help 


DIMENSION STYLE 





| New Style Name: 


Current dimension style: CLASS STYL 


Styles: 
4 Annotative 
rm CLASS STYLE 
Standard 





+ till 


Annotative 


| 


-T 


This symbol indicates 


Start With: 


Annotative 
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CLASS STYLE r 





Select the Annotative 
option here 





EXERCISE 26A 


CREATE A MASTER DECIMAL SETUP TEMPLATE 


The following instructions will guide you through creating a “Master” decimal setup 
template. The “2014-Workbook Helper and Border A” are examples of a Master setup 
template. Once you have created this “Master” template, you just open it and draw. 
No more repetitive inputting of settings. 


NEW SETTINGS 


A. Begin your drawing with a different template as follows: 
1. Select the NEW command.. 
2. Select template file acad.dwt from the list of templates. 
(Note: Do not select “acad3D.dwt” by mistake) 


B. Set the drawing Units as follows: 
1. Type UNITS <enter> 
2. Change the Type: Decimal and Precision: 0.000 as shown below. 
3. Select OK button 


A Drawing Units 


Length Angle 
Type: 


Decimal Decimal Degrees ¥ 


Precision: Precision: 
000 


|] Clockwise 


Insertion scale 
Units to scale inserted content: 


Inches 


Sample Output 


Units for specifying the intensity of lighting: 


Intemational ¥ 





26-23 


EXE RCIS E 26A continued 


C. Set the Drawing Limits 

(Size of the drawing area) as follows: 
Type Limits <enter> 
Enter Lower left corner = 0.000, 0.000 
Enter Upper right corner = 11 , 8.5 
Use " ZOOM / ALL" to view the new limits 
Set your Grids to ON to display the limits 


PE 





D. Set the Grids and Snap as follows: 
Type DS <enter> 

select the Snap and Grid tab 
Change the settings as shown below. 
select the OK button. 


Se 





D2 


Snap and Grid | Polar Tracking 3D Object Snap Quic 


Snap On {F9} Gnid Ön {F7} 
Snap spacing Grid style 
Snap EER 0250 Display dotted grid in: 
#0 model space 
snap Y spacing: 0.250 [E] Block editor 
- Shest/layout 
Equal * and Y spacing Se 
(anid spacing 
Polar spacing (arid X spacing: 
Polar distance: Grid Y spacing: 
Major line every: 
Snap type i [eal 
(@) Grid snap Gid behavior Teeri 
@ Rectangular sna [C] Adaptiv grid 
mn i f [| Allow subdivision below grid these 


() Isometric snap spacing 
| Display grid beyond Limits 


(©) Polarsnap Follow Dynamic UCS 
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EXE RCIS E 26A continued 


E. Change Lineweight settings as follows: =—_ 
Right click on Lineweight button located on the status line or 
2. Select Settings 

3. Change to inches and adjust the Display scale as shown below. 

4. Select the OK button. 


—h 


Units tor Listing 
() Millimeters (mm} (@) Inches {in} 


Default 
Adjust Display Scale 


E4 





F. Create new Layers as follows: 
1. Load the linetypes listed below. (Refer to page 3-16 for instructions) 
Center2, Hidden, Phantom2 
2. Assign names, colors, linetypes, lineweights and plotability as shown below: 
(Refer to 3-15 for instructions) 


Notice these 


x ea 
He Current layer: OBJECT LINE Search for layer 4 
ES R |é me P 


Linetype Lint Transpa.. Plot Style Plot 


Continuous Color? 
W white Continuous 
C] cyan CENTER2 
blue Continuous 
white Continuous 
[|] green Continuous Default 
P| magenta HIDDEN Default 
E| red Continuous 0.028" 
i white PHANTOM2 Default 
white PHANTOM2 0,031" 
white Continuous 0,020" 
blue Continuous Default 
[|] green Continuous Default 


a 
3 


B= all = 0 
ES All Used Layers «= BORDERLINE 
ey CENTERLINE 
2 DIMENSION 
2 GRADIENT 


Color? 
Color4 
Color 
Color 7 
Colors 








Color5 
Colors 
Colors 
Colors 
Color 7 


GHG CH gh Co dh dh dh dh dh qh qh 


Se eo o Z a åa Âa a åa å D ae FY Zw OO 


C] green Continuous Default 


6 Eh Eh Eh Eh Eb Eh Eb Ep Eh Eh Eh, Eh B3 


C] green Continuous Default 
white Continuous 0.035" 


ES RM 





See See oe oe ea ate 





S390 63 63 90 60 50 30 so oo oo eo oe a 


ELD 


Cit) Layer Properties Manager 


All: 16 layers displayed of 16 total layers 
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EXE RCIS E 26A continued 


G. Create a new Text Style as follows: 
1. Select Text Style (Refer to page 25-2) 
2. Create the text style Text-Classic using the settings shown below. 
3. When complete, select Set Current and Close. 


Curent text she: TEXT-CLASSIC 
| Styles: 
G2 2 Annotative 


Foni Mame — 
Standard 


A TEXTCLASSIC (dt Sessi ou caei p 
| | Use Big Font G3 


Size 
Z Angotative 


Paper Text Height 
Reter to F | rom 
Pg. 26-22 T 
ECIS 


[E] Upside down Width Factor: 


1.000 
Backwards 


Oblique Angle: 
| | Vertical 





H. Create a Dimension Style as follows: 
1. IMPORTANT:Follow the directions on page 16-8 through 16-14 


2. All settings will be the same as page 16-8 through 16-14 except the following: 
Name = Dim-Decimal 
Annotative = this new dimension style will be Annotative (Refer to page 26-22) 
Text style: = select the newly created TEXT-CLASSIC 








Symbols and Amows| Text Primary Ld 


Text appearance f 


Text style: 
(| |] Annotative sty! 





Use for: 


All dimensions Y 
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EXE RCIS E 26A continued 


|. Create a Dimension Sub-Style as follows: 
1. Follow the directions on page 18-9 and 18-10 
2. All settings will be the same except the following: 
Annotative = this new sub-style will be Annotative (Refer to page 26-22) 


{A Create New Dimension Style 


New Style Name: 


Copy of DIM-DECIMAL 


DIM-DECIMAL x 


Hel 
| Annotative R 


Use for: 


Radius dimensions ¥ 





Your Dimension Style Manager should now appear as shown below: 


Curent dimension ste: DIM-DECIMAL 
Make sure you Preview of: DIM-DECIMAL 


have Annotative athe 
symbols AS Rack o 


List: Description 


- DIM-DECIMAL 


[z] Dont list styles in Xrefs 





J. Select DIM-DECIMAL and Set Current, 


K. Select Close button. 


THIS NEXT STEP IS VERY IMPORTANT 


L. Save all the settings you just created as follows: 
1. Save as / AutoCAD Drawing Template: My Decimal Setup 


Now continue on to Exercise 26B....you are not done yet. 
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EXERCISE 26B 


PAGE SETUP 


Now you will select the printer and the paper size to use for printing. 
You will use the Layout1 tab (Paper space). 


A. Open My Decimal Setup (if not already open) 
ee Refer to page 26-3 if you 
B. Select Layouti tab. My do not have these tabs. 


Note: If the “Page Setup Manager” dialog box shown below does not appear 
automatically, right click on the Layout tab and select Page Setup Manager. 








Dooe Ser Manes eS) 
C : S e | e ct th e N ew A b u tto n i “= Current layout:  Layout1 


DWG 


Page setups 





Current page setup: <None> 


evice name: 
None 
8.50 x 11.00 inches (Landscape) 
Not applicable 


Description: 


The layout will not be plotted unless a new plotter 
configuration name is selected. 


Display when creating a new layout Help 


D. Select the <Default output device> in the Start with: list. 


E. Enter the New page setup name: Setup A See eal 
New page setup name: 
F. Select OK button. na 
E 
Start with: 
<None> 
D <Previous plot> 
(| am assuming that your “Layoutl* 


computer is attached to a printer. 
If not select Layout1) 





Continued on the next page... 
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EXE RCISE 26 B continued 


This is where you will select the print device, paper size and the plot offset. 


G. Select the Printer / Plotter 


Note: Your current system printer should already be displayed here. If you prefer 
another select the down arrow and select from the list. If the preferred printer is not 
in the list you must configure the printer. Refer to Appendix-A for instructions.) 


H. Select the Paper Size 


|. Select Plot Offset 


Notice the name you entered is now 
displayed as the page setup name. 





= 
iA Page Setup - Layou 


Page setup 
G Printer /plotter 
(Yours may be erie 
different) aoe 


Description: 


H 
(Yours may be 
8-1/2 x 11) 


Plot area 


What to plot: 


l x 
(Should stay Y: 


at 0.00000) 





J. Select OK button. 


K. Select Setup A. 
L. Select the Set Current button. 


M. Select the Close button. 


TP Output Gateway - Windows System Driver - by... 8.5” 


Plot offset (origin set to printable area) i 
0.000000 inch 


0.000000 inch 








Plot style table (pen assignments) 


[E] Display plot styles 


Shaded viewport options 


Shade plot | As displayed | 


Uy i 


LA 


Plot options 
Plot object lineweights 
[E] Plot transparency 
Plot scale Plot with plot styles 
Plot paperspace last 
[E] Hide paperspace objects 


|_| Fit to paper 


i ts Drawing orientation 
© Portrait 


2s b> 
1 unit = 
(@) Landscape 


Scale li ights 
[C] Scale lineweig [E] Plot upside-down 


[_| Center the plot 





Page Setup Manag 


a 
[o 
a Current layout: Layouti 
DWG 


Display when creating a new layout 





Page setups 
Current page setup: Setup A 


*Layouti (Setup A)* L 
Setup A 


Selected page setup details 

Device name: 4 

Plotter: TP Output Gateway 

Plot size: 8.50 x 11.00 inches (Landscape) 
Where: 


Description: 


Close 


Continued on the next page... 
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EXE RCISE 26 B continued 


E 
You should now have a sheet of paper displayed on the screen. MOGE R 
This sheet is the size you specified in the “Page Setup”. SF KPEE 
This sheet is in front of Model Space. Can Eo 


The dashed line represents the maximum 
printing area for the printing device that 
you selected. 

Any object outside of this area will not 
print. 


Select All Layouts 


Activate Model Tab 


Page Setup Manager... 
Plot... 


Drafting Standard Setup... 


Export Layout to Model... 





Hide Layout and Model tabs 





Rename the Layout tab 
N. Right click on the Layout1 tab and select Rename from the list. 


O. Enter the New Layout name A Size <enter> PIN Model) & Size { Layout? J | 


P. Very important: Save as / AutoCAD Drawing Template/ My Decimal Setup again. 





Continue on to Exercise 26C.....you are not done yet. 


26-30 


EXERCISE 26C 


CREATE A BORDER AND TITLE BLOCK 


A. Draw the Border rectangle as large as you can within the dashed lines 
approximately as shown below using Layer BorderLine. 


Other corner point of D 


Border Rectangle 





Border 
Rectangle 
First corner point of SS 
Border Rectangle 
/ 
Type your name here 
DATE: Owe WO. EX-KX 
B. Draw the Title Block as shown using: 
1. Layers BorderLine and Text. 
2. Multiline Text ; Justify Middle Center in each rectangular area. 
3. Text Style= Text-Classic Text height varies. 
| 
3.000 : 
Ht=.125 ! 
| 
yp Ht=.180 
| BOLD 
| 
| 


__ MY DECIMAL SETUP ” 


eee your name here | Ht=.125 
| 


School Name 
900 Ea are State 
.300 
250 


C. Very important: Save as / AutoCAD Drawing Template/ My Decimal Setup again. 


Continue on to Exercise 26D.....you are not done yet. 
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EXERCISE 26D 


CREATE A VIEWPORT 


The following instructions will guide you through creating a VIEWPORT in the Border 
Layout sheet. Creating a viewport has the same effect as cutting a hole in the sheet of 
paper. You will be able to see through the viewport frame (hole) to Modelspace. 


poe ee 
. Open My Decimal Setup (If not already open) 
. Select the A Size tab. = 


. Select layer Viewport 
. Type: MV <enter> (Refer to pg. 26-7) Before After 
. Draw a Single viewport approximately as shown. (Turn off OSNAP) 





mO@dW >, 


N— First Corner point 





Viewport Frame 


Other Corner Point 








City, State 
MY DECIMAL SETUP 


Type your name here 








F. Adjust the Viewport Scale as follows: 
F1. Confirm “Model” button showing. 
F2. Select “Zoom / All” 
F3. Select the Viewport Scale of 1 : 1 (pg. 26-17) 


Elo 


G. Lock the Viewport (Refer to page 26-12) 
H. Very important: Save as / AutoCAD Drawing Template/ My Decimal Setup again 
Continue on to Exercise 26E....you are not done yet. 
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EXERCISE 26E 


PLOTTING FROM THE LAYOUT 


The following instructions will guide you through the final steps for setting up the 
master template for plotting. These settings will stay with My Decimal Setup and you 
will be able to use it over and over again. 


A. Open My Decimal Setup (lf not already open) 


B. Select the A Size layout tab. 


C. Select the Plot command 


Note: Make sure that your settings 
match the settings shown below. 


















kes 


= 
— 
= 


= 
= 





M 


Fage setup 
Printer /plotter 
Name: fl Default Windows System Printer.pc3 + 
Plotter: TP Gutput Gateway - Windows System Driver - by Auto... 
Where: 
Description: 
[| Plot to file 
Paper size 


Flot area 


What to plot: 


Plot offset (origin set to printable area) 


x: 0.000000 inch [| Center the plot 


y: 9.000000 inch 


r 
Preview... 


D. Select your printer 


E. Select the Paper Size 


F. Select the Plot Area 


Number af copies 
1 E] 
H 

Plot scale 


[| Fit to paper 


1 unit 





[| Scale lineweights 


Plot style table (pen assignments) 


monochrome .cth * 


Shaded viewport options 
Shade plot | As displayed r| 


DFI | 300 | 


Quality 


Plot options 
[E] Flot in background J 
Plot object lineweights 
Plot transparency 
Plot with plot styles 
Plot paperspace last 
[E] Hide paperspace objects 
[E] Flot stamp on K 


E] Save changes to layout 


Drawing orientation 


(©) Portrait 

i 
(@) Landscape 
[E] Flot upside-down 


aoni o Lavat © 


G. Plot offset should be 0.00000 for X and Y 
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R 


EXE RCISE 26E continued 


H. Select scale 1:1 

l. Select the Plot Style Table Monochrome.ctb 
J. Select the Plot options shown 

K. Select Drawing Orientation: Landscape 


L. Select Preview button. 


School Name 
City, State 


MY DECIMAL SETUP 
Type your name here 





Note: 
The Viewport frame and the grids will not appear in the Preview because the 
viewport layer is set to no plot and grids never plot. 


lf the drawing appears as you would like it, press the Esc key and continue 
on to M. 


lf the drawing does not look correct, press the Esc key and re-check all the 
settings, then preview again. 


M. Select the ADD button. ia Add Page Setup) 
N 


New page setup name: 


Plot Setup A 


O 








N. Type the New page setup name: Plot Setup A 


O. Select the OK button. 
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EXE RCISE 26E continued 


P. Select the “Apply to Layout” button. 
The settings are now saved to the layout tab for future use. 


Q. If your computer is connected to the plotter / printer selected, select the OK button 
to plot, then proceed to S. 


R. If your computer is not connected to the plotter / printer selected, select the Cancel 
button to close the Plot dialog box and proceed to S. Note: Selecting Cancel will 
cancel your selected setting if you did not ADD the page setup as specified in M. 


You are almost done 


S. Select Layer Object Line. 
(You don't want Layer Viewport to be the current layer) 


T. Now Save all of this work as a Template one last time. 
1. Select Application Menu / Save As / AutoCAD Drawing Template 
2. Type: My Decimal Setup 
3. Select Save button. 


Wow, | know that seemed like a lot of work but you have now completed the 
Plotting Page Setup for the My Decimal Setup.dwt. 


Now you are ready to use this master template to create and plot many drawings in the 
future. In fact, you have one on the very next page. 
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EXERCISE 26F 


This exercise is in 2 parts. First you will draw the drawing in the model tab. Then you 
will create a layout to display parts of the drawing in 3 viewports. Hopefully this will 
helo you understand the differences between model space and paper space. 





Part 1 


A. Select New and select My Decimal Setup template. (If it is not already open) 


Pag ane) 
B. Select the Model tab. Gh ‘icc! MET 
MA eg 


C. Draw the drawing shown below. 
Use Layer Object Line.....do not use Layer Viewport 
Do not dimension. 


D. Save as: EX-26F1. 
(Make sure that you save it as a drawing (.dwg) and not as a template. 


6.190 
EON —R.470 
PaSa 2.160 2.160 560 ee 
i3 ra 
“ 
420 
1.920 
940 
2.340 
3.000 





1.030 \_ 91.500 
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EXE RCISE 26F continued 


Part 2 


U O WD > 


m 


H. 


. Select the A Size tab. 


. Confirm the Model / Paper button says Paper. [FARER] HEE 


. Erase the one existing viewport frame. (Click on the frame and select Erase) 
. Select the Viewport Layer and create 3 new viewports approximately as shown below. 


. Using Zoom and Pan, inside each viewport, try to display each viewport content as 


shown below. (Note: Scale is not critical at this time but it will be in Lesson 27.) 


. Lock each viewport. 


. This time | would like you to print the Viewport Frames, so you need to make the 


Viewport layer plottable. 
(Remove the no plot sign Ge on the printer symbol in the Layer Properties 
Manager) 2 


Change the Title block: Title: VIEWPORTS Scale: NONE Dwg no: EX-26F 


|. Save as: EX-26F 


J. 


Plot using Plot Page Setup name: Plot Setup A. (Remember to view the Preview) 


School Name 
City, State 


VIEWPORTS 
Type your name here 
DATE :00 00 0000 SCALE : NONE DWG. NO. EX 2169F 





\ Model }, ASize / Layout2 
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Notes: 
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LEARNING OBJECTIVES 

After completing this lesson, you will be able to: 
1. Understand Scaled Drawings 

2. Adjust the scale within a Viewport 


3. Understand Annotative Objects 
4. Understand Paper space vs. Model Space dimensioning 


LESSON 27 


CREATING SCALED DRAWINGS 


In the lessons previous to Lesson 26 you worked only in Model space. Then in Lesson 
26 you learned that AutoCAD actually has another environment called Paper Space, or 
Layout. In this lesson we need to learn more about why we need 2 environments and 
how they make it easier to display and plot your drawings. 


A very important rule in CAD you must understand is: 


“All objects are drawn full size” 


In other words, if you want to draw a line 20 feet long, you actually draw it 20 feet long. 
lf the line is 1/8” long, you actually draw it 1/8” long. 


Drawing and Plotting objects that are very large or very small. 

In the previous lessons you created medium sized drawings. Not too big, not too small. 
But what if you wanted to draw a house? Could you print it to scale on an 

8-1/2 X 11 piece of paper? How about a small paper clip. Could you make it big enough 
to dimension? Let’s start with the house. 


How to print an entire house on an 8-1/2 X 11 sheet of paper. 
Remember the photo and picture frame example | suggested in 
lesson 26? (Refer to 26-5) This time try to picture yourself standing at 
the front door of your house with an empty picture frame in your 
hands. Look at your house through the picture frame. Of course the 
house is way too big to fit in the frame. Or is it because you are 
standing too close to the house? 











Mh 


Now walk across the street and look through the picture frame in your hands again. 
Does the house appear smaller? Can you see all of it in the frame? If you 
could walk far enough away from the house it would eventually appear aay 
small enough to fit in the picture frame in your hands. But....the house did ~= 
not actually change size, did it? It only appears smaller because you and 
the picture frame are farther away from it. 


sẹ 


Adjusting the Viewport scale. 

When using AutoCAD, walking across the street with the frame in your hands is called 
Adjusting the Viewport scale. You are increasing the distance between model space 
(your drawing) and Paper space (Layout) and that makes the drawing appear smaller. 
For example: A viewport scale of 1/4” = 1° would make model space appear 48 times 
smaller. But, when you dimension the house, the dimension values will be the actual 
measurement of the house. In other words, a 30 ft. line will have a dimension of 30’-0”. 


When plotting something smaller, like a paperclip, you have to move the picture frame 
closer to model space to make it appear larger. For example: 8 = 1 
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ADJUSTING THE VIEWPORT SCALE 


The following will take you through the process of adjusting the scale within a viewport. 


—h 


. Open a drawing. 

2. Select a Layout tab. (paper space) 

3. Create a new Page Setup 

4. Cut a new Viewport or unlock an existing Viewport. 
5. Adjust the scale 

. Select the Viewport Scale down arrow. : 


Select the scale from the list of scales. T 


1:5 


A. You must be in Paper Space. (See below) 

B. Select the Viewport Frame. oe 
C. Unlock Viewport, if locked. workbk 
D 

E; 


1:10 
C D 1:16 
1:20 
1:30 
1:40 
1:50 
1:100 
2:1 
4:1 
5:1 
10:1 





A 100:1 

= r RT 
T E EAE a 

ee 1/32" = 1'-0" 

1/16" = 1'-0" 

pene fel [Skee] | 

- 1/8" = 1'-0" 

3/16" = 1'-0" 

1/4" = 1'-0" 

Do not 3/8" = 1'-0" 

select this TAR 

lock tool 


6. Lock the Viewport 


Custom... 


w Hide ¥ref scales 


| 
Ns [ana (eI 





Note: If you would like to add a scale that is not on the list: 
1. Type Scalelistedit 




















2. Select Add button. Isaa 
ë š 2 Scale name 
Name appearing in scale list: 
Enter new scale name here 
4 Scale properties 
3. Enter Scale name to display in scale list. Paper units: Drawing units: 
4. Enter Paper and drawing units. - [2 
5 
5. Select the OK button. 
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ANNOTATIVE OBJECTS 


In lesson 26 you created a new text style and dimension style. You also added the 
“Annotative” property to both simply by placing a check mark in the Annotative box. 





Curent text she: TEXT-CLASSIC f 

Styles: 

| Font $ 

À ee Font Name: { 
tanda 

=e 

À PA T Sanese ; 

[_] Use Big Font ; 

# 

size 3 

4 Annotative l 

—aMatch text onentation l 


to evel a j 


[A Dimension Style Manage 





Current dimension style: CLASS STYLF 


Styles: 
‘Create New Dimension $ = 
New Style Name: 


A Annotative 
A 
opyo CLASS STYLE 




















Standard 














Start With: 





The Text style and Dimension Style shown above are now Annotative. 
Notice the Annotative symbol A beside the Style Name. (No symbol by “Standard”.) 


“Annotative objects” are scaled automatically to match the scale of the viewport. 

For example, if you want the text, inside the viewport, to print .200 in height and the 
viewport scale is 1:2 AutoCAD will automatically scale the text height to .400. The text 
height needs to be scaled by a factor of 2 to compensate for the model space contents 


appearing smaller. 


The easiest way to understand how Annotative property works is to do it. 


So try this example. (When complete you will save this file for use with Lesson 28.) 


1. Start a New file using My Decimal Setup.dwt 


2. Select the Model tab. 
3. Draw a rectangle 3.00Lg X 1.50 wide 


Use layer Object line. 











4. Select the A Size tab. 
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Continued on the next page... 


ANNOTATIVE OBJECTS....continued 


5. Erase the existing single viewport frame. 











Your screen should 
| | appear like this after 


erasing the viewport. 


5. Erase Viewport 

















S 
City, State City, State 
VIEWPORTS VIEWPORTS 
Daner 





6. Change current layer to Viewport and cut 2 new viewports as shown below. (See 26-7) 


7. Activate the left viewport (double click inside the viewport frame) and do the following: 
A. Adjust the scale of the viewport to 1:1 (Refer to page 27-3) 
B: PAN to place rectangle in the center of the viewport. (Refer to page 26-10) 
C. Lock the viewport (Refer to page 27-3) 


8. Activate the right viewport (click inside the viewport frame) and do the following: 
A. Adjust the scale of the viewport to 1:4 (Refer to page 27-3) 
B: PAN to place rectangle in the center of the viewport. (Refer to page 26-10) 
C. Lock the viewport (Refer to page 27-3) 


6. New 6. New 
Viewport Viewport 
7A. Adjust 8A. Adjust 

viewport viewport 

scale to 1:1 scale to 1:4 


Viewport scale = 1:1 Viewport scale = 1:4 


City, State 
VIEWPORTS 





Your screen should appear approximately like this. 
Note: My grids are off. 


Continued on the next page... 
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ANNOTATIVE OBJECTS....continued 


9. Activate the left hand viewport. (Double click inside left hand viewport) 


10. Change current layer to Text and add .200 height text Scale 1:1 as shown using 
text style “Text-Classic”. (Note: Text style “Text-Classic” is annotative) 


11. Change current layer to Dimension and add the dimension shown using dimension 
style “Dim-Decimal”. (Note: Dimension style “Dim-Decimal” is annotative) 


10 


11 





Viewport scale = 1:1 Viewport scale = 1:4 


VIEWPORTS 





12. Activate the right hand viewport. (Click inside right hand viewport) 


13. Change current layer to Text and add .200 height text Scale 1:4 as shown using 
text style “Text-Classic”. (Note: Text style “Text-Classic’” is annotative) 


14. Change current layer to Dimension and add the dimension shown using dimension 
style “Dim-Decimal’”. (Note: Dimension style “Dim-Decimal” is annotative) 


Scale: 1:1 


e | 3 4 


L] 
I 3.000 be 


Scale: 1:4 


13 


Viewport scale = 1:1 Viewport scale = 1:4 


School Name 
City, Sta 
VIEW/PORTS 
Type your name here 





Continued on the next page... 
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ANNOTATIVE OBJECTS....continued 


Notice that the text and dimensions appear the same size in both viewports. 


Scale: 1:1 


[ 
=al 3.000 Pa 


Scale: 1:4 


Viewport scale = 1:1 Viewport scale = 1:4 


School Name 
City, State 


VIEWPORTS 


Type your name here 
Oe A Esr a 





15. Now select the Model tab. 
Notice there are 2 sets of text and dimensions. 
One set has the annotative scale of 1:1 and will be visible only in a 1:1 viewport. 


One set has the annotative scale of 1:4 and will be visible only in a 1:4 viewport. 
But you see both sets when you select the model tab. 





a 3.000 ` 


15 


Scale 1:4 


IFEA BMAF PGPD (ORTHO | POLAR |CrshAF | ADOSIAR )O pus jn AP [SCAN Tana eaaa E ea 





(In Lesson 28 you will learn how to assign multiple annotative scales to one set of text 
or dimensions so you will not have duplicate sets in the model tab.) 


Continued on the next page... 
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ANNOTATIVE OBJECTS....continued 


16. Place your cursor on any of the text or dimensions. An “Annotative symbol” A 
will appear. This indicates this object is annotative and it has only one annotative 
scale. (In lesson 28 you will learn how to assign multiple annotative scales to a 
single annotative object so it will be visible in multiple viewports.) 


Scale: 1:1 


EE ee) 


16 





17. Click once on the Scale: 1:4 text. The Quick properties box should appear. 
(QP button on the status bar must ON.) 
Notice the text height is listed twice. 


Paper text height =.200 This is the height that you selected when placing the text. 
When the drawing is printed the text will print .200. 


Model text height = .800 This is the desired height of the text (.200) factored by the 
viewport scale (1:4). The viewport scale is a factor of 4. (4 X .200 = .800) 


[Contents [Scale 1 | 
Styl . 7 Quick 

A TXT-CASSIC 7 | 
Annotative Properties 
Box 


Paper text height |.200 S 


Model text height | 800 E 
Roio o oOo SSS SS 





Summary: 

If an object is annotative AutoCAD automatically adjusts the scale of the object to the 
viewport scale. The most commonly used Annotative Objects are: Dimensions, Text, 
Hatch and Multileaders. Refer to the Help menu for more. In lesson 28 you will learn 
how to assign multiple annotative scales to a single annotative object.) 
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PAPER SPACE DIMENSIONING 


some people prefer to dimension in paper space. Paper space dimensions are 
Trans-spatial. Trans-spatial means that you may place the dimension in paper space 
while the object you are dimensioning is in model space. Even though the dimension 
is in paper space it is actually attached to the object in model space. 


For example, 
You draw a house in model space. 


Now select the layout tab. 

Cut a viewport so you can see the drawing of the house. 

Go to model space, adjust the scale of the viewport (model space) and lock it. 
Now go to paper space and dimension the house. 


Os el S 


SHOULD YOU DIMENSION IN PAPER SPACE OR MODEL SPACE? 


This is your choice. Personally, | dimension in either soace depending on the 
situation. Here are some things to consider. 


Paper Space dimensioning 


Pro’s 

1. You never have to worry about the viewport scale. 

2. All dimensions will have the same appearance in all viewports. 

3. If you Xref the drawing the dimensions do not come with it. 
(Xref is not discussed in this workbook) 


Con’s 

1. If you move the objects in model space, or adjust the viewport scale, sometimes the 
dimensions do not move with them. (lf this happens type Dimregen <enter>) 

3. Dimensions will not appear in the Model tab. They appear only in the layout tab in 
which they were placed. If you go to another layout tab they will not appear. 


Annotative dimensioning in Model Space 

Pro’s 

1. Dimensions always appear and move with the objects. 

2. Dimensions will appear in all layout tabs within viewports. 


Con’s 
1. If you Xref the drawing the dimensions come also. 
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EXERCISE 27A 


CREATE A MASTER FEET-INCHES SETUP TEMPLATE 


The following instructions will guide you through creating a “Master” Feet-inches setup 
template. The “2014-Workbook Helper’ is an example of a Master setup template. 
Once you have created this “Master” template, you just open it and draw. No more 
repetitive inputting of settings. 


NEW SETTINGS 


A. Begin your drawing with a different template as follows: 
1. Select the NEW command. 
2. Select template file acad.dwt from the list of templates. (Not acad3D.dwt) 


B. Set the drawing Units as follows: 
1. Type UNITS <enter> 
2. Change the Type and Precision as shown 
3. Select OK button 


A Drawing Units 


Angle 
Type: 


Decimal Degrees " 


Precision: Precision: 


|] Clockwise 


Insertion scale 
Units to scale inserted content: 


Inches ¥ 


Sample Output 


Units for specifying the intensity of lighting: 


Oe) (cence) (matinee) (onlin 





Continued on the next page... 
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EXERCISE 27A 


C. Set the Grids and Snap as follows: 


ok. 


. Type DS<enter> 


2. Select the Snap and Grid tab 
3. Change the settings as shown below. 
4 


. Select the OK button. 


C2 


Snap On (FS) 


Snap spacing 


Snap *% spacing: 3 


Snap Y spacing: ae 


Equal X and Y spacing 


Polar spacing 


Polar distance: 


Snap type 
(@) Grid snap 
(@) Rectangular snap 


6 Isometric snap 


(©) PolarSnap 


ev 





arid Ön {F7} 


Grid style 

Display dotted grid in: 
C] 20 model space 
C] Block editor 

E] Sheet/Aayout 
(arid spacing 

(and X spacing: 


(nd ‘Y spacing: 
Major line every: 


Grid behavior 
E] Adaptive grid 


spacing 
Display gid beyo 


continued 


Important: 
1 foot not inches 


Important: 
Uncheck 
these 


D. Set the Drawing Limits (Size of the drawing area) as follows: 


1. Type Limits <enter> 


2. Enter Lower left corner = 0’-0”, 0-0” 
3. Enter Upper right corner = 44’ , 34’ (Notice this is feet, not inches) 
4. Use " ZOOM / ALL" to view the new limits 
5. Set your Grids to ON to display the limits (drawing area). 


If your screen does not appear 
as shown here, check these: 


- Did you use, Zoom / All 


(D4)? 


- ls your grid spacing feet or 
inches? 
- Ils the Grid ON? 
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Continued on the next page... 


F. Create new Layers as follows: 
1. Load the linetype Dashed. (Refer to page 3-16 for instructions) 


x 


EXE RCIS E 2(A continued 


E. Change Lineweight settings as follows: 


—h 


. Select Settings 


2 
3. Change to inches and adjust the Display scale as shown below. 
4 


. Select the OK button. 


E4 





Lineweights 


A Lineweight Settings 


Units tor Listing 


() Milimeters (mm} 


Right click on Lineweight button on status line 


(@) Inches {in} 


~a Display Lineweight 


Adjust Display Scale 


Default 





2. Assign names, colors, linetypes, lineweights and plotability as shown below: 


(Refer to 3-15 for instructions) 


y Current layer: WALLS 


EE 


Cit) Layer Properties Manager 


S e | £8 


£& Filters 
Ee? All 
-ES All Used Layers 


(| Invert filter 


Li 


i A 


. Name 
0 


BORDER 
CABINETS 
DIMENSION 
DOORS 
ELECTRICAL 
FURNITURE 
HARDSCAPE 
HATCH 
LANDSCAPE 
MISC 


All: 19 layers displayed of 19 total layers 


al On Freeze Lock 


aD aD aD aD aD oOo oOo a9 a9 a9 aD aD aD aD aD a2 


Ti 
K 
K 
K 


Hi- 
f 
[i 


S 


BE Eh 


P| magenta 


white 
[C] green 
C] green 
[|] cyan 
[|] green 
fy 3 
white 
blue 
[|] green 
fj red 
[|] green 
LC] cyan 
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Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
DASHED 


Default 
wee (),039" 
— 0,016" 

Default 

0,016" 

Default 

0,016" 

0,024" 

Default 

0,016" 

Default 

0,016" 

Default 

0,016" 

Default 

Default 

0,031" 

0,016" 

Default 


Notice these 


Mo GO O 8 Po Fe 8 octet aes F 


Color? 
Color? 
Color4 
Color5 
Color 3 
Color4 
Color_6 


Color3 
Color 1 
Color 3 
Color 4 


Search for layer 9 


D P 


or Linetype Lineweigh\_ Yransparency Plot Style = Plot 


foFooccoccoccocce 





Continued on the next page... 


EXE RCIS E 2(A continued 


G. Create 2 new Text Styles as follows: 
1. Select Text Style (Refer to page 25-2) 
2. Create the text style Text-Classic and Text-Arch using the settings shown below. 


{A Text Style 


Font 
Foot Heme Fort Style 
D, souted z 
| Oe birto 
| Delete | 


Size 
Annotative Paper Text Height 
1-0" 


Effects 


Upside down Width Factor: 


1.0000 
Backwards 
Oblique Angle: 


[| Vertical 0 


= Font Ste: 
fre 
A TEXT-CLASSIC nepi meade = 


Annotative Paper Text Height 
|) Match text orientation 0-0" 


Effects 
Upside down Width Factor: 


1.0000 
Backwards 
Oblique Angle: 


[| Vertical 0 


Ce 





THIS NEXT STEP IS VERY IMPORTANT 


H. Save all the settings you just created as follows: 
1. Save as: My Feet-Inches Setup 


|. Now continue on to Exercise 27B...you are not done yet. 
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EXERCISE 27B 


PAGE SETUP 


Now you will select the printer and the paper size to use for printing. 
You will use the Layout1 tab (Paper space). 


A. Open My Feet-Inches Setup (If not already open) 


B. Select Layoutt1 tab. Fa Model) Layoutt_/ 


Refer to page 26-3 if you 
do not have these tabs. 


Note: If the “Page Setup Manager” dialog box shown below does not appear 
automatically, right click on the Layout tab and select Page Setup Manager. 





C. Select the New... button. 





Display when creating a new layout 





ria 
| Current layout: Layout1 
DWG 


Page setups 
Current page setup: <None> 


#Layouti* Set Current | 





Selected page setup details 


Device name: None 
Plotter: 


Plot size: 


None 
8.50 x 11.00 inches (Landscape) 
Where: Not applicable 


Description: The layout will not be plotted unless a new plotter 
configuration name is selected. 


Close 


Help 


D. Select the <Default output device> in the Start with: list. 


E. Enter the New page setup name: Setup B 


F. Select OK button. 


i H New Page Setup 


New page setup name: 


E Setup 6 
Start with: 
<None > 
D «Default output device = 


(I am assuming that your 
computer is attached to a printer. 


If not select Layout1) 


<Previous plot> 
*Layoutl* 





Continued on the next page... 
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EXE RCIS E 2/B continued 


This is where you will select the print device, paper size and the plot offset. 


G. Select the Printer / Plotter 


Note: Your current system printer should already be displayed here. If you prefer 
another, select the down arrow and select from the list. If the preferred printer is 
not in the list you must configure the printer. Refer to Appendix-A for instructions. ) 


H. Select the Paper Size 


|. Select Plot Offset 


Notice the name you entered is now 
displayed as the page setup name. 





g 
lá Page Setup - Layoutl 


G 
(Yours will be 
different) 


H 
(Yours may be 
8-1/2 x 11) 


| 
(Should stay 
at 0.00000) 


Preview... 


J. Select OK button. 


K. Select Setup B. 
L. Select the Set Current button. 


M. Select the Close button. 


Page setup 


Name: Setup B 


Printer /plotter 


Name: 


er - inter Y Properties 
© bahar DP TESP 
k-85” — 


FÈ 
i 


Plotter: TP Output Gateway - Windows System Driver - by... 
Where: 


Description: 


Paper size 


Plot area 


What to plot: | Fit to paper 


Plot offset (origin set to printable area) 1 
y: 0.000000 inch 


Plot scale 


|_| Center the plot 
1 unit 


y: 0.000000 inch [E] Scale lineweights 





Plot style table (pen assignments) 


[Noe | m 
(= 


[E] Display plot styles 


Shaded viewport options 
Shade plot | As displayed 


Quality 


Plot options 

Plot object lineweights 
[E] Plot transparency 

Plot with plot styles 

Plot paperspace last 

[E] Hide paperspace objects 


Drawing orientation 
© Portrait 


(@) Landscape 


[E] Plot upside-down 


Cancel 








[A Page Setup Manager 


Current layout: 





Layouti 


Page setups 
Current page setup: <None> 





*Layouti* 


Selected page setup details 
Device name: 4 
Plotter: TP Output Gateway 

Plot size: 

Where: 


Description: 


Display when creating a new layout 


8.50 x 11.00 inches (Landscape) 





Continued on the next page... 
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EXE RCIS E of B continued 


E 
You should now have a sheet of paper displayed on the screen. NOs É 
This sheet is the size you specified in the “Page Setup”. oP pee 
This sheet is in front of Model Space. z PoC 


The dashed line represents the maximum 
printing area for the printing device that 
you selected. 

Any object outside of this area will not 
print. 


New layout 


From template... 
Delete 

Rename 

Move or Copy... 
Select All Layouts 


Activate Previous Layout 


Activate Model Tab 


Page Setup Manager... 
Plot... 


Drafting Standard Setup... 


Import Layout as Sheet... 


Export Layout to Model... 





Hide Layout and Model tabs 





14) 4) > [>i] Model} Layout 1 even 





Rename the Layout tab 


N. Right click on the Layout! tab and select Rename from the list. 


{Lavout2 / | 





O. Enter the New Layout name A Size /\_ Model) 





P. Very important: Save as My Feet-Inches Setup again. 


Q. Continue on to Exercise 27C.....you are not done yet. 
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EXERCISE 27C 


CREATE A BORDER AND TITLE BLOCK 


A. Draw the Border rectangle as large as you can within the dashed lines 


approximately as shown below using Layer Border. : 
Other corner point of 


Border Rectangle 


Border 
Rectangle 


Orange Coast College 


Scale: 1 = T 


a 
= 
= 
F 
* 
ei 
a 
= 
a 


First corner point of 
Border Rectangle 


CL 
=) 
kK 
LL 
of 
on 
LU 
E 
i 
= 
H| 
LL 
LL 
LL 
m- 
= 


Mame: Your name here 





B. Draw the Title Block as shown using: 
1. Layers Border and Text. 
2. Single Line Text ; Justify Middle in each rectangular area. 
(Hint: Draw diagonal lines to find the middle of each area, as shown) 
3. Text Style= Text-Classic Text height varies. 








Ht = 3/16" 


An 


yt 


5.1 






_— — 4 


NIC ee D Orange Ge ollec 





oma, 


Ht = 1/8" 


C. Very important: Save as My Feet-Inches Setup again. 


D. Continue on to Exercise 27D.....you are not done yet. 
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EXERCISE 27D 


CREATE A VIEWPORT 


The following instructions will guide you through creating a VIEWPORT in the Border 
Layout sheet. Creating a viewport has the same effect as cutting a hole in the sheet of 
paper. You will be able to see through the viewport frame (hole) to Model Space. 











A. Open My Feet-Inches Setup (If not already open) 
B. Select the A Size tab. 
C. Change Current layer to: Viewport 
D. Type: MV <enter> (Refer to page 26-7) 
E. Draw a Single viewport approximately as shown. (Turn off OSNAP temporarily) 
—FirstComerpoint = 
O š 
5 je 
© oo OtherCorner Poit —~ | , | 
— |* 
ad 
O 
-—— ViewportFrame = \ J] 
fe) We Sate ee eB RO ed > |3 
= |e 
r a E woe fe E 
F. Adjust the Viewport Scale as follows: G 
F1. Confirm Model button showing. 
F2. Select Zoom / All : 


F3. Select the Viewport Scale of 1/4” = 1’-0” (Note: inches = feet) 


G. Lock the Viewport (Refer to page 27-3) 





H. Very important.... Save as My Feet-Inches Setup again. 


|. Continue on to Exercise 27E....you are not done yet. 
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EXERCISE 27E 


PLOTTING FROM THE LAYOUT 


The following instructions will guide you through the final steps for setting up the 
master template for plotting. These settings will stay with My Feet-Inches Setup and 
you will be able to use it over and over again. 


In this exercise you will take a short cut by importing the Plot Setup A from My 


Decimal Setup. (Note: If the Printer, Paper size and Plot Scale is the same you can 
use the same Page Setup.) 


Note: If you prefer not to use Import, you may go to 26-33 and follow the 
instructions for creating the Plot- page setup. 


A. Open My Feet-Inches Setup (If not already open) 
B. Select the A Size layout tab. 

You should be seeing your Border and Title Block now. 
C. Select Plot command. 


D. Select Import... from the Page Setup drop down menu 


JA Plot - A Size 
Page setup 


<None> es 
Printer /plotter = ae a us plot> Shaded viewport options 
Name: E TE = 


E. Find My Decimal Setup.dwt as follows: 
E1. Select Files of type: Template [.dwt] 
E2. Select My Decimal Setup.dwt 
E3. Select Open button. 








a 
[A Select Page Setup From File 











2014-Workbook Helper.dwt 

fm acad -Named Plot Styles.dwt E2 
img acad -Named Plot Styles3D.dwt 
mq acad.dwt 
mq acad3D.dwt 

dISO -Named Plot Styles.dwt 
fg acadISO -Named Plot Styles3D.dwt 
fm acadiso.dwt 
| icena) 














mLAcaALLSO chag E1 

hm My Decimal Setup.dwt 

m TUtOMar Tater cn 

fm Tutorial-iMfg.dwt 

fm Tutorial-mArch.dwt 

fm Tutorial-rmMfg.dwt E3 

T ; 

File name: x en Æ 

SE = Continued on the next page... 
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EXE RCIS E 2/E continued 


F. Select Plot Setup A from the Page Setups list. (Note: If you do not have a “Plot 
Setup A” in My Decimal Setup refer to page 26-33) 


G. Select the OK button. 


Source drawing: €:\Wsers\StevelAppDa... \My Dedmal Setup. dwt 
F f Fage setups 


Location 


BeeT EE a 


setup B Layout 


Details 

Device name: Default Windows System Printer.pc3 

Plotter: HP LaserJet P2015 Series PCL 5e 

Plot size: 8.50 x 11.00 inches (Landscape) 

where: USBOO1 G 


Description: 





H. Select Plot Setup A from the Page Setup drop down list. 
(Note: It was not there before. You just imported it in from My Decimal Setup) 


Page setup Plot style table (pen assignments) 


<None> 
Printer /olotter res plots Shaded viewport options 
Name: Setup B Shade plot | As displayed d 
[Import... 


Flotter: None 





Ke Oat 


Continued on the next page... 
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EXE RCIS E 2/E continued 


|. Check all the setting. 


YA Plot - A Size 





Page setup Plot style table (pen assignments) 


Printer plotter Shaded viewport options 


Name: © Brother DCP-7055 Printer x Shade plot | As displayed 
Plotter: TF Output Gateway - Windows System Driver -by Auto... k— a5 — Quality 


Where: ae | 300 | 


























eke 
Description: = 

z Flot options 
L [E] Flot in background 
Plot object lineweights 


[| Plot to file 


Paper size Number of copies 


Plot transparency 
E- l E 


Flot with plot styles 
Plot area Plot scale Plot paperspace last 
What to plot: 


| Fit to paper E] Hide paperspace objects 


E] Save changes to layout 


Flot offset {origin set to printable area) 1 = EELT IEEE 


y: 0000000 — inch [| Center the plot ra ©) Portrait 


Li 
—————— (@) Landscape 
y: 0.000000 inch [C] Scale lineweights 


[E] Flot upside-down 


=e 








J. Select Preview button. 
lf the drawing appears as you would like it, press the Esc key and continue 


lf the drawing does not look correct, press the Esc key and check all your 
settings, then preview again. 


Note: 


The Viewport frame and the grids will not appear in the Preview because 
because the viewport is on a no plot layer and grids never plot. 


K. Select the Apply to Layout button. 
(The settings are now saved to the layout tab for future use.) 


L. If your computer is connected to the plotter / printer selected, select the OK button 
to plot, then proceed to N. 


M. If your computer is not connected to the plotter / printer selected, select the Cancel 
button to close the Plot dialog box and proceed to N. 


N. Very important.... Save as My Feet-Inches Setup again. 


O. Continue on to Exercise 27F....you are not done yet. 
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EXERCISE 27F 


CREATE A NEW DIMENSION STYLE 





A. Open My Feet-Inches Setup (If not already open) 


B. Select the Dimension Style Manager command (Refer to 16-8) 


A Dimension Style Manager 


| Curent dimension style: Standard 
Styles: Preview of: Standard 


A Annotative 
Standard 


PRO% 


List: Description 


Standard 


(“| Dont list styles in Xrefs 





C. Select the NEW button. 


Annotative 


All dimensions Y 





D. Enter DIM-ARCH in the “New Style Name” box. 
E. Select STANDARD in the “Start With:” box. 
F. Select Annotative box. 

G. Select the CONTINUE button. 
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EXE RCIS E 2/F continued 


H. Select the Primary Units tab and change your settings to match the settings 
shown below. 





Linear dimensions 


Precision cove ~ 1/16" 


Fraction format: Honzontal 


Decimal separator: | "” (Period) Y 


l C=] 
Round off: 0.0000 a 


Prefix: 
Sutfte: 


Measurement scale 


Scale factor: 1.0000 
Apply to layout dimensions only 


|_| Leading || Trailing 
Sub-units factor: O feet Precision: 
100.0000 : ae 
inches äi 


Sub-unit suffi: Leading 


| | [E] Trailing 
XI 


E 
Angular dimensions 





Do not select the OK button yet 
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EXE RCIS E 2/F continued 


l. Select the Lines tab and change your settings to match the settings shown below. 


ÍA New/Dimension Style: DIN ARCH 


Symbols and Arons 
Dimension lines 


Color: By Block T 


Line weight: Hy block i 


Extend beyond ticks: 


Baseline spacing: ra 


Suppress: Dim line 1 Dim line # 


Extension lines 
Color: W EyElock Extend beyond dim lines: 


Linetype ext line 1: — Bylock 
Offset from origin: 
Linetype ext line Žž: — _ ByBlock 
Fred length extension lines 
Lineweight: —_ Byblock 
Length: 


Suppress: Ext line 1 Ext line 2 





Do not select the OK button yet 
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EXE RCIS E 2/F continued 


J. Select the Symbols and Arrows tab and change your settings to match the 
settings shown below. 


Arrowheads 


First: 
[4] Oblique ¥ 


Second: 


[A Oblique ¥ 


Leader: 


He Closed filled ¥ 


Arrow size: 


1/3" [Ea] 
Ea Arc length symbol 


Center marks 2 Preceding dimension text 
() Above dimension text 

(9 None 

Radius jog dimension 


Dimension Break Jog angle: 45 


Break size: Linear jog dimension 


178" Jog height factor: 


uro ë ë ë ëA * Text height 
DK 





Do not select the OK button yet 
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EXE RCIS E 2/F continued 


K. Select the Text tab and change your settings to match the settings shown below. 


Text appearance 
Text style: 
Text color: 


Fill color: 
Text height: 


Fraction height scale: 
Draw frame around text 


Text placement Text alignment 


Vertical: ® Horizontal 
Horizontal: 

(@) Aligned with dimension line 
View Direction: 


Offset from dim line: 6) 150 standard 





Do not select the OK button yet 
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EXE RCIS E 2/F continued 


L. Select the Fit tab and change your settings to match the settings shown below. 





(A New Dimension Style: DIM-ARCH 


Symbols and Amows Fit 


Fit options 


f there isnt enough room to place both text and 
amows inside extension lines, the first thing to 
move outside the extension lines is: 


(@) Either text or arrows (best fit} 
E) Arrows 
C) Tet 


6) Both text and amows 


D Always keep text between ext lines 
Scale for dimension features 
M| Suppress amows if they dont fit inside 
- l 
extension lines Annotative 
Scale dimensions to layout 


Text placement 


(@) Use overall scale of: 
When text is not in the default position, place it: 


(@) Beside the dimension line Fine tuning 
() Over dimension line, with leader Place text manualhy 


(O Over dimension line, without leader Draw dim line between ext lines 





M. Now select the OK button. 
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EXE RCIS E 2/F continued 


Your new DIM-ARCH dimension style should now be in the list. 





N. Select the Set Current button to make your new style DIM-ARCH the style that will 
be used. 


New Style 
listed here 





‘i Dimension Style Man 


Curent dimension style/ DIM-ARCH 
Styles: Preview of: DIM-ARCH 
4, Annotative 
4, DIM-ARCH 
Standard 


List: Description 


DIM-ARCH 


—— 


[4] Dont list styles in refs 


O. Select the Close button. 


P. Important: 
Save your drawing as My Feet-Inches Setup again. 


Q. Change the Current Layer to Walls. (So layer Walls will always be the current layer 
when you start a New file) 


R. You are almost done. Now Save all of this work as a Template. (Refer to 2-3) 
a. Select Application Menu / Save As / AutoCAD Drawing Template 
b. Type: My Feet-Inches Setup 
c. Select Save button. 


Again, | know that seemed like a lot of work but you are now ready to use this 
master setup template to create and plot many drawings in the future. 
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EXERCISE 27G 


INSTRUCTIONS: 

. Select New and select My Feet-Inches Setup.dwt (template) 

. Draw the classroom shown below. 

Use Layers Walls, Furniture, Doors and Windows. 

. Dimension as shown inside the viewport. 

Use Dimension Style "Dim-Arch" and Layer: Dimension 

Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
save as EX27G 

Plot using Page Setup Plot Setup A (Refer to page 27-21) 


ONONARWN 4 


Drawing hints: 

1. Consider using Array (Lesson 13) and Offset (Lesson 12). 

2. Remember you have to Unlock the Viewport to use Pan inside the Viewport. 

3. If you change the scale of the Viewport, change the viewport scale back to 1/4”=1 
and lock the viewport. 

4. If your dimensions are gigantic, you are not inside the viewport. 


Orange Coast College 
= 1' Dwg. No. EX-27G 


Scale: 1/4" 


3 
>< 
>s 
< 
Si 
a 
T 
oO 


CLASSROOM 


Name: Your name here 
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EXERCISE 27H 


INSTRUCTIONS: 


S 


{ 


Or Ole Se) 


tep 1. 


Select New and select My Decimal Setup.dwt (template) 

Unlock the Viewport. 

Change the Viewport Scale to 8 : 1 (Important: not 1:8) 

Lock the Viewport 

Turn Snap and Grids off or change your grid and snap relative to the new viewport scale. 
Draw the Paperclip on layer Object line. 

Dimension as shown using Dimension Style: Dim-Decimal 

(Dimensions should be inside the viewport, in Model space. 


Confirm “Model” button [MODEL |B) |G is displayed.) 


Drawing hints: The entire Paper clip can easily be drawn using Offset (Lesson 12) 


and Fillet (Lesson 7) or Circles and trim. 


.060 Constant Thickness 


Actual Size School Name 
City, State 
Paper Clip 


DATE :00 00 0000 SCALE:I-1 DING. NO. EX 2H 





Step 2 


1. 
2. 
3. 


CON OOF 


select Paper space. [esPen BEE] 


Select the Viewport layer and cut a second small viewport next to the Title Block 
Double click inside the small viewport to make it active [hone NE] 
Use Zoom / All (You should now see the paper clip) 


. Change the Viewport Scale of the small Viewport to 1 = 1 and Lock. 

. Add “Actual Size” text .200 ht in Paper Space |Paren|&)/22) Use: layer Text. 

. Edit the Title and Ex-XX by double clicking on the text. Do not erase and replace. 
. Save as EX27H 

. Plot using Page Setup Plot Setup A (Refer to page 26-34) 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Assign multiple annotative scales to a single annotative object 
2. Assigning annotative scales to Hatch sets 





LESSON 28 


ASSIGNING MULTIPLE ANNOTATIVE SCALES 


In the previous lesson you learned how annotative text and dimensions are 
automatically scaled to the viewport scale. But in order to have an annotative object 
appear in both viewports you placed 2 sets of text and dimensions. In this lesson you 
will learn how to easily assign multiple annotative scales to a single text string or 
dimension so you need not duplicate them each time you create a new viewport. You 
will just assign an additional annotative scale to the annotative object. 


Again, the easiest way to understand this process Is to do it. The following is a step by 
step example. 


1. Open Annotative Objects.dwg from the previous lesson and select the A size 
layout tab. /f you did not complete the example from the previous lesson go back 
and do it now. (Refer to page 27-4) 


2. Make the right hand viewport active. (Double click inside the viewport) 


2. Active 
= Viewport 


Scale: 1:1 


[ 
<a 3.000 ba 


Scale: 1:4 


Viewport scale = 1:1 Viewport scale = 1:4 


School Name 
City, State 
VIEWPORTS 
Type your name here 





Scale: 1:1 


oe 3 


Viewport scale = 1:1 Viewport scale = 1:4 


School Name 
City, State 
VIEWPORTS 
Type your name here 





Continued on the next page... 
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ASSIGNING MULTIPLE ANNOTATIVE SCALES continued 


4. Display all annotative objects in all viewports as follows: 
A. Select the Annotation Visibility button located in the lower right corner of the 
drawing status bar. 


4A. Annotation 
Visibility button 


Light bulb should 
be yellow 





A ON (Yellow light bulb) Displays all Annotation objects in all viewports. 
Fa (example below) 


OFF (Blue light bulb) Displays only Annotation objects that have an annotative 
scale that matches the viewport scale. 





Scale: 1:1 
mo Notice Annotative 
scale does not match 


viewport scale. 


Viewport scale = 1:1 Viewport scale = 1:4 





The dimensions and text are now displayed in both viewports. But the annotative 
scale of the dimensions and text in the right hand viewport do not match the scale of 
the viewport. (Notice they are smaller) The scale of annotative objects must match 
the scale of the viewport. Follow the steps on the next page to assign multiple 
annotative scales to an annotative object. 


Continued on the next page... 
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ASSIGNING MULTIPLE ANNOTATIVE SCALES continued 


5. Place your cursor near the dimension in the right hand viewport. Notice the single 
Annotation symbol. This single symbol indicates the annotative dimension has 
only one annotative scale assigned to it. 





Scale: 1:4 


6. Select the Annotate tab. 


peen n = pnm : Ts Tl 
CO el EY GY = ee =| £03 Drafting & Annotation xil ta) = 5 ENG BE Type a keyword or phrase | HASSE a s (elles 


File Ed® "View “Insert Format Tools Draw Dimension Modi "i Parametric Tar Help Express 


e Insert ee Parame tric View Manage Output Plug-i Autodesk360 Featured Apps Express Tools CE 
Ad bPERT-CLASSIC ee A DIM-DECIMAL X so Standard X Standard | TZ "A j 
Ce | Et) A y zala oa 
Single Line Check Ee 20| Dimension £ ma tz mia Fal Multileader pe A £8 Table EE LS% = Wipeout Revision À Add Current Scale f~ 
X Cloud x a 
A 





Spelling .060 


Text v x Dimensions x Leaders x Tables x nngftation Scaling 


7. Select only the dimension in the right-hand viewport. 





8. Select the Add Current Scale tool 
on the Annotation Scaling panel. Add Current Scale 





Increased in size 
i 1:1 
The annotative dimension should have increased in size as shown below. 


9. Turn OFF the Annotation Visibility. (Click on button. The light should turn blue) 


9. Annotation 
Visibility button 
should turn blue 





E roae Ta Sits 


Continued on the next page... 
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ASSIGNING MULTIPLE ANNOTATIVE SCALES continued 


Notice the text in the right hand viewport is no longer visible. When the Annotative 
Visibility is OFF only the annotative objects that match the viewport scale will remain 
visible. The dimension ts the only annotative object that has the 1:4 annotative scale 
assigned to it. 


—~| 3.000 be 


Annotative Visibility OFF 


10. Place your cursor near the dimension. Notice 2 annotation symbols appear now. 
This indicates 2 annotation scales have been assigned to the annotative object. 


10 
a 


+ 
ae o-oo 


11. Click on the dimension to display the grips and drag the dimension away from the 
rectangle approximately as shown below. (The dimension was too close to the 
rectangle) Notice the dimension in the left hand viewport did not move. They can 
be moved individually. 





Scale: 1:1 1 1 
—— 





Viewport scale = 1:1 Viewport scale = 1:4 


Schoo! Name 
City 


IEWPORTS 
your here 





a 
State 
V 
i 
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HOW TO REMOVE AN ANNOTATIVE SCALE 


If you have an annotative object such as a dimension, that you would like to remove 
from a viewport, you must remove the annotative scale that matches the viewport 
scale. Do not delete the dimension because it will also be deleted from all of the other 
viewports. This sounds complicated but is very easy to accomplish. 


Problem: | would like to remove dimension A from the right hand viewport but | do 
not want dimension B in the lower viewport to disappear. 
Solution: | must remove the 1:4 annotation scale from dimension A. 


(Refer to Step by step instructions below.) 





B Scale: 1:1 





School Name 
City, State 


MY DECIMAL SETUP 
| Type yourname here _ | 


ype y 








Step 1. 
1. Select the Annotate tab on the Ribbon. 
2. Select dimension A shown above. (You must be inside the viewport) 


3. Select Add / Delete Scales tool located on the Annotation Scaling panel. 


Annotation Scaling 





Continued on the next page... 
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HOW TO REMOVE AN ANNOTATIVE SCALE continued 


4. Select the annotation scale to remove. (1:4 ) 


5. Select the Delete button. 


(Remember, you are deleting the annotative scale from the dimension. You are not 
deleting the dimension. The dimension still exists but it will not have an annotative 


scale of 1:4 assigned to it. As a result it will not be visible within any viewport that 
has been scaled to 1:4 ) 


6. Select the OK button. 4 


A. Annotation Object Scale 


Object Scale List 


1 paper unit = 4 drawing units 


(@) List all scales for selected objects 


(©) List scales common to all selected objects only 





6 


Note: Dimension A has been removed and dimension B remains. 





Dimension B Scale: 1:1 
remains 











Dimension A 
removed from 
viewport 
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ANNOTATIVE HATCH 


Hatch may be Annotative also. You may select the Annotative setting as you create 
the Hatch set or you may add the annotative setting to an existing Hatch set. 


How to select the Annotative setting as you create the Hatch set. 


1. Select the Hatch command (Refer to Lesson 15) and select the desire settings 
including Annotative. The Hatch set created will be annotative. 


Home Insert Annotate Layout Parametric View Manage Output Plug-ins Autodesk360 Featured Apps Express Tools [Mgrites@ics-liteya) 


Sus N Select Coe By Z a Pattern v X Hatch Transparency 
ick Points 
aye ee SOLID ANSB1 ANSB2 = FAl| 1.000 SI) Gagi 


Boundaries v Pattern Properties v Origin ¥ 


ANGLE 








Scale: 1:1 


Viewport scale = 1:1 Viewport scale = 1:4 

















ee State 
VIEWPORTS 








How to change an existing Non-Annotative Hatch set to Annotative. 





1. Click on the existing Hatch set. 








1 Scale: 1:1 
3.000 


Viewport scale = 1:1 Viewport scale = 1:4 











Schoo! Name 
City, State 
VIEWPORTS 
La zcaz:nore | 














The Hatch Editor with appear. 






















Home Insert Annotate Layout Parametric View Manage Output Plug-ins Autodesk360 Featured Apps Express Tools figritasitelivels 











NI Select coe 7 Z a Pattern l&r Hatch Transparency 0 
Pick Points * SOLD ANGLE ANSB1 ANSE2 a. 
RS Recreate z Te [None = ol 1.000 $| Origin 





Boundaries v Pattern Properties v Origin v 


2. Select the Annotative option. 2 
3. Select Close Hatch Editor 


The Non-Annotative Hatch is now Annotative 
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ANNOTATIVE HATCH....continued 


How to assign multiple Annotative scales to a Hatch set. 


1. Draw the hatch in one of the viewports using Annotative hatch. 
(Refer to previous page) 








LZ 

















School Name 
City, 
MY DECIMAL SETUP 
Type your name here 


DaTe-00 00 ove Dua na Be 











(Yellow) (Refer to page 28-3) 


Scale: 1:1 4 


3.000 


Viewport scale = 1:1 Viewport scale = 1:4 


School Name 
City, State 
VIEWPORTS 
Type your name here 
Lowa noes | 





Continued on the next page... 
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ANNOTATIVE HATCH....continued 


4. Select the Annotate tab 


Home Inser uume layout Parametric View Manage Output Plug-ins Autodesk360 Featured Apps Express Tools + 
A REC A TEXJACLASSIC > A DIM-DECIMAL sO andar E Standard 
v AEG 
2 imensi 


a eE e aA ye 7° i hi & 


Multileader 


ly age a _ 2 Add/Delete Scales 
Wipeout Revisiq Add Current Scale $ 
Clo 7 


Single Line Check CAET 
j tp Sync Scale Positions 


Spelling | .060 





Text v x Dimensions ¥ y | x Tables x Markup 


5. Select the “Add Current Scale” tool 


6. Turn OFF Annotation Visibility (Blue) 


Now the appearance of the hatch sets should be identical in both viewports. 


Viewport scale = 1:1 Viewport scale = 1:4 


City, State 
VIEWPORTS 


Type your name here 
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EXERCISE 28A 


The following exercise will give you practice adding Annotative Object Scales to existing 
dimensions in order to display them within viewports with different scales. Follow the 
instructions below as you manipulate the drawing to appear as shown on page 28-14. 





STEP 1 
1. Open EX-27G 
2. Select the A size tab. 


3. Erase the 1 existing Viewport (click on it and select delete) 
(The classroom will disappear from paperspace because the hole is gone.) 


4. Select the Viewport Layer and Create 4 new viewports approximately as shown 
below. 


Notice each viewport is a hole in paperspace and you are looking through to 
modelspace. Also notice the dimension do not appear. 




















Dwg. No. EX-27G 


















































Orange Coast College 


scale: 1/4" = 1' 





















































Date: XX-XX-XXXX 

















CLASSROOM 






































Name: Your name here 





Continued on the next page... 
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EXE RCIS E 28A CONTINUED 


STEP 2 
5. Adjust the scale of each Viewport as indicated below. 
6. Use Pan to move the image within the viewport without changing the scale. 


7. Add the VP Scale labels. 
Place them in Paper space. Text style: Text-Classic 1/8” ht. 


8. Lock each viewports. 
Notice the annotative dimensions appear only in the 1/4” = 1’ viewport. 
The dimensions currently have only 1/4”=1’ annotation scale. 


Note: | turned the grids OFF for clarity. 


VP SC ALE: 3,0" 1 WP SCALE: q" T VP SCALE: 14 =] 


5 
Q 
O 
D 
T 
T 
Q 
T 
=y 
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T 
> 
k 
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Š 
Z 
y 
u] 


Date: XX-XX-XKKX 


CLASSROOM 


WP SCALE: S4G"=1' 


Mame: Your name bere 





Continued on the next page... 
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EXE RCIS E 28A CONTINUED 


Step 3 


1. Turn on Annotation Visibility (yellow light bulb Refer to 28-3) 





You should see dimensions in all viewports now. 
And they are all different sizes. 


WP SCALE: 4 T VP SCALE: 14 =] 


5 
Q 
Q 
g 
w 
Oo 
Q 
T 
= 
= 
v 
= 
O 


£ 
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2 
5 
2 
8 
wy 


Date: XX-KX-XXKX 


CLASSROOM 





Continued on the next page... 
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EXE RCIS E 28A CONTINUED 


Step 4 

1. Add Annotative Object Scales to the dimensions shown in the viewports below: 
A. Select a Viewport (double click inside viewport) 
B. Select the dimensions that you want to stay visible in that viewport. 
C. Select the Annotate panel. (Refer to 28-4) 


D. Select Add Current Scale button 
This will automatically add the current viewport scale to the selected 


objects. 


E. Go on to the next Viewport and repeat A thru D above until they are all done. 


Step 5 


1. Turn OFF Annotative Visibility (blue light bulb) 
The unwanted dimensions should have disappeared. 


2. Save as: EX28A 


Pasan VP SCALE: 12"=1 VP SCALE: 144"=1 


F 
o 
O 
T 
T 
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O 
T 
D) 
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Date: XX-XX-XKKX 


CLASSROOM 


WP SCALE: S6'=1' 
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EXERCISE 28B 


The following exercise will give you practice with Hatch within scaled viewports using 
Annotative Object Scale option. Follow the instructions below while you manipulate 
the drawing to appear as shown. 


STEP 1 


1. 


2. 


Start a NEW file using: My Decimal Setup.dwt 

Select A size layout tab 

Erase the 1 existing Viewport. 

Select the Viewport Layer and Create 3 new viewports approximately as shown. 


Adjust the scale of each Viewport as indicated. 


. Lock each viewport. 


Activate the 1 = 1 viewport. (Double click inside the viewport) 


Draw a 2” X 2” Rectangle inside the 1 = 1 Viewport as shown using Layer Object. 
(The rectangle will appear in the other 2 Viewports because all viewports 
display model space.) 


Viewport Scale: 1:2 Viewport Scale: 1:1 


School Mare 
City, State 
MY DECIMAL SETUP 





Continued on the next page... 
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EXE RCIS E 28 B CONTINUED 


STEP 2 
1. Select the layer Hatch 


2. Hatch the 1 = 1 Rectangle using: 
A. Pattern Ansi 31 
B. Angle 0 
C. Scale 1.000 
D. Select the Annotative option. 









City, State 
MY DECIMAL SETUP 


Note: 
If a Hatch Set appears in all Rectangles you probably forgot to select the 
Annotative box or you have Annotation visibility ON. 


Continued on the next page... 
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EXE RCIS E 28 B CONTINUED 


STEP 3 
1. Turn ON Annotation Visibility |] (yellow light bulb Refer to 28-3) 


The Hatch set appears in all of the viewports. 
But the sizes are all different. 


Viewport Scale: 1:4 Viewport Scale: 1:2 Viewport Scale: 1:1 


aw 
I 
l, = 


Viewport Scale: 1:2 


Ui 
Lie 





3. Turn OFF Annotation Visibility (blue light bulb Refer to 28-3) 


4. Save as: EX28B 


28-17 


Notes: 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Understand Blocks 

2. Create a Block 

3. Insert a Block 

4. Re-define and Purge unused Blocks 

5. Create Mulitleaders with blocks attached 
6. Use the Collect multileader tool. 


LESSON 29 





BLOCKS 


A BLOCK is a group of objects that have been converted into ONE object. A Symbol, 
such as a transistor, bathroom fixture, window, screw or tree, is a typical application for 
the block command. First a BLOCK must be created. Then it can be INSERTED into 
the drawing. An inserted Block uses less file space than a set of objects copied. 


CREATING A BLOCK 


1. First draw the objects that will be converted into a Block. 


For this example a circle and 2 lines are drawn. 


2. Select the CREATE BLOCK command using one of the following: 
Ribbon = Insert tab / Block Definition panel / T 


or Create 
Keyboard = B <enter> Block ~ 
3. Enter the New Block name in the Name box. 
Do not 
3 7 select 


“WA Block Definition 
| Name: yi 
Type new block name here " 
4 Base point Objects Behavior 


[| Specify On-screen "| Spécify On-screen Annotative 
Pick point cH. T Select objects T) [| Match block orientation 
Mey 


x: 0.0000 Scale uniformly 


¥Y OOD © (@) Convert to block 


Allow exploding 


*: 0.0000 $ 
hett objects selected 


Settings Description 6 
Block unit: 


Hyperink... 


[E] Open in block editor 





Continued on the next page... 
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BLOCKS....continued 


4. Select the Pick Point button. (Or you may type the X, Y and Z coordinates. ) 
The Block Definition box will disappear and you will return temporarily to the 
drawing. 


5. Select the location where you would like the insertion point for the Block. 
Later when you insert this block, the block will appear on the screen attached to the 
cursor at this insertion point. Usually this point is the CENTER, MIDPOINT or 


ENDPOINT of an object. ee 
Notice the IA Block Definition 

coordinates for the |Name: 

base point are now 

displayed. 

3 \ (Don’t worry about 
this. Use Pick Point 


and you will be fine) 







| Demo 


ane hh 





Base point 





Mm ie ah ot te hed 


6. Select one of the options described below. 
It is important that you select one and understand the options below. 
Retain 
If this option is selected, the original objects will stay visible on the screen after the 
block has been created. 
Convert to block 
If this option is selected, the original objects will disappear after the block has been 
created, but will immediately reappear as a block. It happens so fast you won't 
even notice the original objects disappeared. 
Delete 
If this option is selected, the original objects will disappear from the screen after the 
block has been created. (This is the one | use most of the time) 

7. Select the Select Objects button. 


The Block Definition box will disappear and you will return temporarily to the 
drawing. 


8. Select the objects you want in the block, then press <enter>. 


aaea S Selection Window 


Continued on the next page... 
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BLOCKS....continued 


The Block Definition box will reappear and the objects you selected should be 
displayed in the Preview Icon area. 


10 Preview 


Dema iy 


Base point Objects 


Behavior 


| | Specify On-screen [| Specify On-screen [-] Annotative 


Pick paint Select objects [| Match block orientation 


to layout 
af) © Retain Scale uniformly 
Y: 95.8430 (©) Convert to block 


$ Allow exploding 
(@) Delete 


* 0.0000 
3 objects selected 

Settings 
Block unit: 


Hyperink... 


Description 


Open in block editor 





9. Select the OK button. 
The new block is now stored in the drawing’s block definition table. 


10. To verify the creation of this Block, select LO Create again, and select the 


t reate 7 
Block, 


Name (w). A list of all the blocks, in this drawing, will appear. 
(Refer to page 29-6 for inserting instructions) 


Continued on the next page... 
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BLOCKS....continued 


ADDITIONAL DEFINITIONS OF OPTIONS 


Block Units 

You may define the units of measurement for the block. This option is used with the 
“Design Center” to drag and drop with Autoscaling. The Design Center is an advanced 
option and is not discussed in this book. 


Hyperlink 
Opens the insert Hyperlink dialog box which you can use to associate a hyperlink 
with the block. 


Description 
You may enter a text description of the block. 


Scale Uniformly 
Specifies whether or not the block is prevented from being scaled non-uniformly during 
insertion. 


Allow Exploding 
Specifies whether or not the block can be exploded after insertion. 


HOW LAYERS AFFECT BLOCKS 
If a block is created on Layer 0: 


1. When the block is inserted, it will take on the properties of the current layer. 

2. The inserted block will reside on the layer that was current at the time of insertion. 

3. If you Freeze or turn Off the layer the block was inserted onto, the block will 
disappear. 

4. If the Block is Exploded, the objects included in the block will revert to their original 
properties of layer O. 


If a block is created on Specific layers: 


1. When the block is inserted, it will retain tts own properties. It will not take on the 
properties of the current layer. 

2. The inserted block will reside on the current layer at the time of insertion. 

3. If you freeze the layer that was current at the time of insertion the block will 
disappear. 

4. If you turn off the layer that was current at the time of insertion the block will not 
disappear. 

5. If you freeze or turn off the blocks original layers the block will disappear. 

6. If the Block is Exploded, the objects included in the block will go back to their 
Original layer. 
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INSERTING BLOCKS 


A BLOCK can be inserted at any location within the drawing. When inserting a Block 
you can SCALE or ROTATE it. 


1. Select the INSERT command using one of the following: 


Ribbon = Insert tab / Block panel / ral 
or 
Keyboard = Insert <enter> 


Insert 


2A 2B 


| A Insert 


Name: = emo 





Path: 
|_| Locate using Geographic Data 


Insertion point Scale Rotation 
Specify On-screen [| Specify On-screen "| Specify On-screen 


x 1.0000 Angle: 9 


i mee Š |- m | 
P WL s -UUU Alock Unit 


Unit: Inches 


na O | OY ET 
U. OOOO > o | eG 


Factor: 1 0000 





2. Select the BLOCK name. 
a. Ifthe block is already in the drawing that is open on the screen, you may 
select the block from the drop down list shown above 
b. If you want to insert an entire drawing, select the Browse button to locate the 
drawing file. 


3. Select the OK button. 


This returns you to the drawing and the selected block should be attached 
to the cursor. 


4. Select the insertion location for the block by moving the cursor and pressing the 
left mouse button or typing coordinates. 


Command: _insert 
Specify insertion point or [Basepoint/Scale/Rotate]: 


NOTE: If you want to change the basepoint, scale or 
rotate the block before you actually place the block, 
press the right hand mouse button and you may 
select an option from the menu or select an option 
from the command line menu shown above. 


You may also “preset” the insertion point, scale or 


rotation. This is discussed on the next page. Continued on the next page... 
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INSERTING BLOCKS....continued 


PRESETTING THE INSERTION POINT, SCALE or ROTATION 


You may preset the Insertion point, Scale or Rotation in the INSERT box instead of 
at the command line. 


1. Remove the check mark from any of the “Specify On-screen” boxes. 
2. Fill in the appropriate information describe below: 


Insertion point 

Type the X and Y coordinates from the Origin. The Z is for 3D only. 

The example below indicates the block’s insertion location will be 5 inches in the 
X direction and 3 inches in the Y direction, from the Origin. 


Scale 

You may scale the block proportionately by typing the scale factor in the X box 
and then check the Uniform Scale box. If you selected “Scale uniformly” box 
when creating the block this option is unnecessary and not available. 

If the block is to be scaled non-proportionately, type the different scale factors in 
both X and Y boxes. 

The example below indicates that the block will be scale proportionate at a 
factor of 2. 


Rotation 

Type the desired rotation angle relative to its current rotation angle. 

The example below indicates the block will be rotated 45 degrees from its 
originally created angle orientation. 


| ry Insert 


Scale Rotation 
[| Specify On-screen C] Specify On-screen 


x: 50000 be Senger 


3.0000 - [20000 Block Unit 


7A Unit: Inches 
- 0.0000 


; | Factor: 
E] Unifom Scale acer 1.0000 





Check this box if you want the block to 
be inserted already exploded 
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RE-DEFINING A BLOCK 


How to change the design of a block previously inserted. 


1. Select Block Editor using one of the following: 


Ribbon = Insert tab / Block Definition panel / cS 
or Block 


Keyboard = bedit 


Block to create or edit 


2 Demo 





Preview 


Description 





The “Edit Block Definition’ dialog box will appear. 


2. Select the name of the Block that you wish to change. 


3. Select the OK button. 


4. The Block that you selected should appear large on the screen. 
You may now make any additions or changes to the block. You can change tabs 
and use other panels such as Draw and Modify. But you must return to the Block 
Editor tab to complete the process. 


5. Return to the Block Editor button if you selected any other tab while editing. 


6. Select the Save block tool from the Open/Save panel. ca 


ome umet Annotate Layout Parametric View Manage Output Plug-ins Autodesk360 Featured Apps ExpressTools [Matted selites 


y a ae + iy? © | &G Show/Hide | } Ny &) & seme x Delete 
j á > G ĝ n 
ve Auto Linear igned W| Block 


4# |X z= Al || © Show all 





ve Attribute Definition | Visibility 


e 
Block | Constrain (Ò |œ | C]]| = E Hide All 


Geometric Y i i y anage x Action Parameters ¥ 





You will be returned to the drawing and all previously inserted blocks with the same 
name will be updated with the changes that you made. 
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PURGE UNWANTED and UNUSED BLOCKS 


You can remove a block reference from your drawing by erasing it; however, the block 
definition remains in the drawing's block definition table. To remove any unused blocks, 
dimension styles, text styles, layers and linetypes you may use the Purge command. 


How to delete unwanted and unused blocks from the current drawing. 


1. Select the Purge command using one of the following: 


Ribbon = None 

or 

Application Menu = Drawing Utilities / Purge 
or 


Keyboard = Purge <enter> 


Named Objects 
(@) View items you can purge 


(© View items you cannot purge 


2 | tems not used in drawing: 
ofS aE e 
3 Elf! Blocks 


bi -EA Demo 


2. Select the + sign beside Blocks. 


3. Select the block that you wish to purge. 
Note: only unused blocks will be listed. 


4. Select the Purge button. 


5. Select the Close button. : 


k Text styles 
J Visual styles 


Confim each item to be purged 
[O] Purge nested items 


Unnamed Objects 
4 |_| Purge zerodength geometry and empty text objects 


pete) Gea) Coy) Geo 





WHERE ARE BLOCKS SAVED? 5 


When you create a Block it is saved within the drawing you created it in. 
(If you open another drawing you will not find that block.) 
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MULTILEADER and BLOCKS 


In Lesson 19 you learned about Multileaders and how easy and helpful they are to use. 
(I saved this command for this lesson because it works best with Blocks attached to 
the Leader.) In this lesson you will learn another user option within the Multileader 
Style Manager that allows you to attach a pre-designed Block to the landing end of 
the Leader. To accomplish this, you must first create the style and then you may use 
it. 


Here are a few examples of multileaders with pre-designed blocks attached: 


f° {© [© 


STEP 1. CREATE ANEW MULTILEADER STYLE 
1. Select the Multileader Style Manager tool using 


Ribbon = Annotate tab / Leaders panel / N 


O Standard + 


Multileader fe i a fe 





2. Select the New button. 
A Multileader Style Manage 


Curent muttileader she: Standard 
| Styles: Preview of: Standard 
24 Annotative 2 


Default Text 


| Delete | 


List: 


All Styles * 
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MULTILEADER and BLOCKS....continued 


3. Enter New Style Name 6 
4. Select a style to Start with: 
3 New style name: 
5. Select Annotative box Na BALLOON 
6. Select Continue button. 4 
5 





7. Select the Content tab. 
8. Multileader Type: Select Block from drop down menu. 


9. Source Block: Select Circle from the drop down menu. 
Note: you have many choices here. These are AutoCAD pre-designed blocks with 
Attributes. 


10. Attachment: Select Center Extents. 
Note: this selection works best with Circle but you will be given different choices 


depending on which Source block you select. 


11. Color: Select Bylayer 
Bylayer works best. It means, it acquires the color of the current layer setting. 


12. Scale: Select 1.000 8 


13. Select OK button. 


is Modify Multileader Style: BALLOON 


| | 


Muttileader type: 






Block options 


Color: 


Scale: 
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MULTILEADER and BLOCKS....continued 


Your new multileader style should be displayed in the Styles list. 


Curent muttileader she: BALLOON 

| 13 
Style 
/ AL Annotative 
| A BALLOON 


Freview of: BALLOON 


Standard 





15 


14. Select Set Current 


15. Select Close button. 
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MULTILEADER and BLOCKS....continued 


STEP 2. USING THE MULITLEADER WITH A BLOCK STYLE 
1. Select the Annotate tab / Leaders panel 


2. Select the Style from the Multileader drop down list 


3 2, BALLOON 


Multileader fe a fe 


Leaders 





3. Select the Multileader tool. 


4. The Select Annotation Scale box may appear. Select OK for now. 





| à = You are creating an annotative object. Set the annotation scale to the scale 
\ j at which the annotation is intended to display. 








5. Specify leader arrowhead location or [leader Landing first/Content 
first/Options] <Options>: place the desired location of the arrowhead 


6. Specify leader landing location: place the desired location of the landing 


The next step is where the pre-assigned “Attributes” activate. 
Refer to the Advanced Workbook for Attributes. 


7. Enter attribute values 
Enter tag number <TAGNUMBER>: type number or letter <enter> 


N 
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COLLECT MULTILEADER 


In lesson 19 you learned how to ADD, REMOVE and ALIGN multileaders. Now you 
will learn how to use the COLLECT multileader tool. 


If you have multiple Leaders pointing to the same location or object you may wish to 
COLLECT them into one Leader. 


Example: 
| 
BEFORE AFTER COLLECT 


HOW TO USE COLLECT MULTILEADER 


1. Select the Collect Mutileader tool 


Leaders 





2. Select the Multileaders that you wish to combine then press <enter>. 
Note: Select them one at a time in the order you wish them to display. 
Such as (1, 2, 3, A, B, C, etc) 


3. Place the combined Leader location. (Ortho should be OFF) 
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EXERCISE 29A 


STEP 1 
1. Start a NEW file using My Decimal Setup.dwt. 
2. Select the Model tab ([\_Model_ Da Size f Layout / 


3. Draw the objects shown below approximately as shown 





. Use Layer Symbol. 
4. Do not dimension 


5. Create a block of each. 


A. Important: Don't forget to select a “Base Point” somewhere on each object. 


B. Select “Delete” so they disappear as they are made. | © Retain 


©) Convert to block 
@) Delete 





C. Do not include the name when selecting the objects for each block. 
6. Save as EX-29A 


pet 
we ob oF 
7 (BM COMP UTER 


1.00 


MULTILAYER os | | | 
SWITCH 34 1.00 


F 


ae . 
ae 
ROUTER Qo] SIRO 70 


A 
= 55 = = 
SERVER 100. loa ace L 1.00 
o ZN 4 
cae | 
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EXERCISE 29A continued 


STEP 2 
. Open EX-29A (If not already open) 


. Select the A Size tab and confirm Model is displayed. 

. Draw the Network Diagram approximately as shown within Model space. 
. Insert the Blocks you previously created in Step 1. 

. Add the Labels use: Text Style: Text-Classic Height: .125 

. Edit the Title Block 

. Save the drawing as: EX-29A again 


CON OO FP WB N > 


. Plot using page setup Plot Setup A 


eae 
AOUTER 


“SEAVER | 


MULTILAYER 
SWITCH 


CLIENT 1 


MAC SYSTEMS 


Type your name here 
a SC LE: PONE DAD. ic, Be ee 


Ts 





SCALE: NONE 
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EXERCISE 29B 


STEP 1 


O A O N > 


. Start a NEW file using My Feet-Inches Setup.dwt. 
. Select the Model tab 


. Draw the objects shown below approximately as shown. Use Layers specified. 





—— 
(\ Model_JA Size { Layout2 / 


. Do not dimension 


. Create a block for each. 


A. Important: Don't forget to select a “Base Point” on each object. 
B. Select “Delete” so they disappear as they are made. 
C. Use the Numbers for name. Do not include the number when selecting the 


objects for the block. 


. Save as EX-29B 


Note: Your blocks will appear much smaller and thinner than the 


blocks shown below. These have been enlarged for clarity. 


USE LAYER ELECTRICAL 


Use Text Style $ 2 
Standard 
Ht= 4" 

USE TEAT STYLE 
Should not STANDARD 
HT= 6" 
should not be 
Annotative. 
DRAW 4A VERTICAL 
LINE THROUGH "3S" 


be Annotative 


Fi 


AA" 


4 


USE LAYER WIND GW 
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EXERCISE 29B continued 


STEP 2 
1. Open EX-29B (If not already open) 


2. Select the A Size tab 
3. Draw the Floor plan approximately as shown below inside the viewport. 
(Note: the viewport scale should already be adjusted to 1/4” = 1’) 
A. The walls are 6° wide. 
B. The space behind the door is 4” and counter depth is 24’. 
4. Insert the (8) DOOR Blocks on Layer Door 
5. Insert the (9) WINDOW Blocks on Layer Window. 
6. Dimension as shown using Dimension Style Dim-Arch (Your dimension text will 
appear different. | used text style Text-Classic because it is easier for you to read) 


7. Save the drawing as: EX-29B again 


Fy 
| R 


f 2 5; a 





p 
in 


16! 
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EXERCISE 29B continued 


STEP 3 

1. Open EX-29B (If not already open) 

2. Add the Electrical Blocks (1, 2, 3, 4 and 5) on Layer Electrical. 
3. Add the Plumbing Blocks (6 and 7) on Layer Plumbing. 

4. Save the drawing as: EX-29B again 


Note: The dimension layer has been temporarily turned off so you 


can see the electrical and plumbing blocks easier. 
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EXERCISE 29B continued 


STEP 4 
1. Open EX-29B (If not already open) 


2. Add the Wiring. 
A. Use Layer Wiring 
B. Use Arc, (Start, End, Direction) 
3. Notice that your dashed lines do not appear like the example below. 
A. Type LTS (this is Linetype Scale setting) 
B. Type .25 (This scales all linetypes) 
4. Save the drawing as: EX-29B again 





29-20 


EXERCISE 29B continued 


STEP 5 
Open EX-29B (lf not already open) 
Erase the existing Viewport Frame. (The Floor plan will disappear) 


Select Viewport as Current layer and create 3 NEW Viewports approx. as shown. 


1 

2 

3 

4. Adjust the scale of each Viewport. 

5. Use PAN to find the area to view as shown below. 
6. Lock each Viewport. 

7. Add the dimensions in the 2 Viewports on the right 


by adding the current object scale. (Refer to page 28-3 and 28-4) 


00 


Add the Viewport Scale labels (1/8” ht) in Paper space (Not Model space) 
Make Viewport Frames plottable. (page 3-11) 
10. Save as EX-29B Edit Title Block Plot using Plot Page Setup Plot Setup A 


Orange Coast College 
Dwg. No. EX-29B 


Scale: NOTED 


3 
x 
>L 
x 
S 
a 
T 
© 


Name: Your name here 


3/8'"=1 
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EXERCISE 29C 


INSTRUCTIONS: 
STEP 1 


. Start a NEW file using My Decimal Setup.dwt. 
. The Viewport should already be scaled to 1:1 and locked. 
. Draw the objects shown below. 
. Draw the Break line using Polyline with the Spline option (page 24-3) 
. Draw the Hatch using Pattern Ansi 31 and Layer Hatch. 
. Draw the Threads: 
A. Use Layer Threads 


O ao Aà OUO N > 


B. Thread lines are .0625 distance apart. 
7. Dimension as shown using Layer Dimension and Dimension Style = Dim-Decimal. 
8. Save as EX-29C 


3.750 


507 
2160 a 625 


7 (ETT {4 9 | 


310 a 1 al geok 
188 


VO" UNC thread 


avo UNC thread 
3 places 


Gity, State 
STEP 1 (EX-30A) 


Type your name here 
= a z 


w SCALE :1-1 Dwi NC. EX 30 
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EXERCISE 29C 


STEP 2 
1. Freeze the Dimension Layer. 
2. Assemble the parts as shown below. 


3. Use Move, Mirror, Rotate, Trim, Erase and any other command that you need. 





4. The distance between the Jaws should be 1” 
5. Save as EX-29C 


ULL UE 
pa 


School Name 
Gity, State 


STEP 2. (EX-30B) 
Type your name here 
DATE 200-00 0000 DAG NO Ex 30 
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EXERCISE 29C 





STEP 3 

1. Draw the List of parts in Paper space above the title block as shown. 

2. Use Multiline Text to enter text. Justify = Middle Center Text ht = .125 and .062 
3. Add Ballooned Leaders as shown in Model Space. Use Collect and Align. 


4. Save as EX-29C and plot using plot page setup Plot Setup A 


i School Name 


Hi | 
VD > 

ey 

VA 


E ra ras 
SEAS a LL HEF A 
Ep LAEN T D 
7 Vs 


A E CEI 
4 | PiLoTscRew | i [crs] 
3 | screw | 1 [erg] 
oa e M EI 

i | sawLert f i fors) 


School Name 
City, State 
STEP 3. (EX-30C) 
Type your name here 
DATE :00 00 0000 SCALE:i-1 DWG NO. EX 30 
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LEARNING OBJECTIVES 
After completing this lesson, you will be able to: 


1. Use 6 useful “Express Tools”. 

2. Additional Object selection options, CPolygon, WPolygon and 
Group. 

3. Upload and Download documents to Autodesk ® 360, use the 
Design Feed to collaborate with colleagues. 


LESSON 30 


TEXT - Arc Aligned 


ARCTEXT allows you to place Text along the arc’s curve. You may control the 
appearance of the text easily using the ArcAlignedText Workshop Dialog box shown 
below. 2 


a a 
Home Inset Annotate Layout Parametic View Manage Output Plug-ins Autodesk360 Featured Apps M2CGAACGS 


AD Be (Fy List Properties Ex Convert to Mtext Align Space = A” Reset Text Attach Xdata ay 
N p BS A 3 : gn >p IN ha i 
D G , ll Ek Move/Copy/Rotate = NIR 
&> Import Attributes s 23 Auto Number 5 E Synchronize Viewports E ‘ List Xdata 
Explode Replace ~ odify E> Stretch Multiple fe Break-line Super Annotation ick Command URL > 
Attributes Block Ss Export Attributes\| Aligned J Text (A) Enclose in Object | B Merge Layout Symbol Hatch| Attachment + Export Style Aliases IF} System Variables | Options 





r, Import Style 


Blocks ¥ Text ¥ | Modify + Layout ¥ Dimension Tools ¥ Web 


HOW TO CREATE ARCTEXT 


1. Draw an Arc & AN 
Ù % 
2. Select Express Tool tab. ~ 


3. Select Arc Aligned tool. 


D 


. Select the Arc. 


The ArcAlignedTextWorkshop-Create dialog box will appear. 


Align text locate text inside or 
outside Arc 


ArcAlignedT&t Workshop - Create & 
Reverse text — || Fie Edit Foynat Help Color 
reading order 





Text Style Font 
Type Text here Text: 5 
Properties: 
Increase or Text height 0.425 Offset from arc: 
decrease text Width factor, 1.0 Offset fram left: 
n width by Char spacing:| 0.095 | Offset from right: 
multiplying this ——— 
times height Compresses 
text from left 
or right. 


5. Select the options you desire and then select the OK button. 


HOW TO EDIT THE ARCTEXT 


1. Select the ArcText command. 


2. Select the existing text. 
The ArcAlignedTextWorkshop - Modify dialog box will appear 


3. Make changes and select the OK button. 
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TEXT - Modify Text 


MODIFY TEXT has 5 options, Explode, Change Case, Rotate, Fit and Justify, to 
increase your manipulation of existing text. 


1. Select the Express Tools tab. 
























2. Select the Modify Text W down arrow. a ns 

Lee ae Ek Mowe Copy 
3. Select one of the options listed below. E ee eo E> stretch Mult 
4. Select the text to be modified. o | 
5. Select <enter> to stop. 
EXPLODE aoa 


Text explodes into Lines and Arcs 


CHANGE CASE 
Changes text case to one of the following: 





“Fcase - change text case i» E | 
| | 





Sentence Case: The first letter of the sentence is upper case. 
All others lower case. 


©) Sentence case. 


© lowercase 


Lowercase: All letters lower case. © UPPERCASE 
Uppercase: All letters upper case ou 
Title: The first letter of each word uppercase. SEE 


Toggle Case: Changes upper to lower and vice versa Help 





ROTATE 
Allows you to rotate the existing text “most readable” or a specific angle. 


g z 
u a 
i = 
£ > 
X ® > % ii z 
S a D Po D we 
p = V y £ V 
X o F % 5 g 
% 2 S S4, 2 N 
K 2 s 3 
Y 2 we “8 » 7 ee 
% E ae Sp. Fat 
"PaL aun albus s! siy = l Single Hine Text, This is Single Line Text, This is Single Line Text. 
K 3%, Oe % 
oS id D- È e D- 
X i % ne Z A 
oo a © ae o © 
A C &, e? 2 c 
+ > ¢ «x a te 

n 
— 
Z 2 
~ = 

Before Rotate After Rotate 


FIT 
Allows you to compress or stretch text between two points. 


| would like to fit this text inside the rectangle. | would ike fo fit fis textinside the rectangle 


Before Fit After Fit 


JUSTIFY 
Allows you to change the justification but....you can do this with Properties also. 
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TEXT - Convert to MText and Auto Number 


CONVERT TO MTEXT allows you to convert text created with Single Line text command 
to Multiline text. This is very helpful if you would like to modify the single line text because 
multiline text editor includes many additional editing options. 


1. Select the Express Tools tab. 
2. Select the Convert to Mtext tool. 


3. Select the text to be converted. 


Parametric View 


aBc Àa 


Arc Modify 
Aligned Text ” (A) Enclose in Object 


Text ¥ 





AUTOMATIC TEXT NUMBERING allows you to add sequential numbers to existing text. 


1. Select the Express Tools tab. 
2. Select the Auto Number tool. 


3. Select the text. 










Ele: a a r A: DaT- e A A Express Tools p 


| e Mowe Copy 


C> Stretch Mult 


Modify 


4. Sort selected objects by [X/Y/Select-order] <Select-order>: <enter> 


5. Specify starting number and increment (Start,increment) <1,1>: <enter> 


6. Placement of numbers in text [Overwrite/Prefix/Suffix/Find&replace..| < Prefix>:<enter> 


This ts line 1. 
This ts line 2. 
This ts line 3 


Before Auto Number 


1 This is line 1. 
2 This ts line 2. 
3 This ts line 3 


After Auto Number 
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TEXT - Enclose in Object 
ENCLOSE IN OBJECT allows you to place a Circle, Slot or Rectangle around text. 


eae eae View 


1. Select the Express Tools tab. 


li Mowe Copy 


. . Arc Modi Ch 
2. Select the Enclose in Object tool. ianed a (© Enclose tijen y stretch Mult 





3. Select the Text. 


4. Enter distance offset factor <.350>: this determines the offset from the text. It 
multiplies this number times the text height. 


5. Enclose text with [Circles/Slots/Rectangles] <Circles>: select the enclosure 
6. Create circles of constant or variable size [Constant/Variable] <Variable>: if you 
select Constant, AutoCAD will select the largest text height and multiple it 


times the offset distance to determine the size for all. If you select Variable, 
each offset distance will be calculated based on the individual text height. 


EXAMPLES: 


VARIABLE CONSTANT 


=~ 08 OOS 


= C+ 0 A QAAA | 


RECTANGLE 
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DRAW - Break-Line Symbol 


BREAKLINE | 
Creates a polyline and inserts the break-line symbol. — /\—— 


2 3 


Express Tools f Plug-ins Autodesk 360 Featured Acns 


[ei] Align Space 
a Synchronize Viewports 
[EL Synchronize Viewp 


kal Merge Layout 
Modify ¥ Layout ¥ 


i Mowe Copy Rotate 


C> Stretch Multiple 





How to create a Break-Line Symbol 


1. Draw 2 Lines as shown below. 


2. Select the Express Tools tab. 


3. Select the Break-Line tool. 


Command: breakline 
Block= BRKLINE.DWG, Size= .500, Extension= .180 


4. Specify first point for breakline or [Block/Size/Extension]|: snap to 1st endpoint 
5. Specify second point for breakline: snap to 2nd endpoint 


6. Specify location for break symbol <Midpoint>: <enter> 


— M 


Options: 


Block: You may select another block to be used instead of the Break-line symbol. 
Size: You may designate the size of the Break-line symbol. 


Extension: You may designate the amount the Break-line overlaps the existing line. 
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TOOLS - Command Aliases 


COMMAND ALIASES 

AutoCAD has many preset aliases for common commands. For example: C for Circle. 
These aliases are stored in the acad.pgp file. Using the Command Aliases tool you 
may Add, Remove or Edit an Alias. 





— UN 


SER Slug-ins = Autodesk 360 Featured Apps 
1 | Align Space | E @ A’ Reset Text $ Attach Xdata 
Tp Mowe Copy Rotate al -M \ Ñ ae i 


EL Synchronize Viewports d =) List Xdata 
= Stretch Multiple Li 2 p Break-line Super | Annotation Command “F 


Merge Layout Symbol Hatch Attachment” pai Aliases 


Modify Layout * Draw 


How to use the Command Aliases tool. 
1. Select the Express Tools tab. 
2. Select the Command Aliases tool. 


The acad.pgp - AutoCAD Alias Editor appears. 


3 | File Edit Help 





AutoCAD Command 


BSAVE 
Remove 
oe | Remove | 


CIRCLE 

CAMERA 
CONSTRAINTBAR 
PROPERTIES 


CHANGE 
CHAMEFR 


Confirm changes 








3. Select the Command Aliases tab. 


4. Select the Add, Remove or Edit button. 
Add: You will specify an Alias and select the corresponding command. Then OK 
Remove: Click on the Alias and select the Remove button. 
Edit: Enter the new Alias to replace the existing Alias. Then OK 


5. Select OK button. 
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OBJECT SELECTION WINDOWING 


In Lesson 2 you learned how to select objects using a Window. The Rectangular 
shaped Window is the default. Now you will learn how to create a polygonal shape to 
select objects. 


1. Draw the following objects approximately as shown. 


2. Select a command such as Erase 
3. When prompted to Select objects: type either CP or WP <enter> 
This allows you to select objects using a Crossing or Window Polygonal shape. 


CP (Crossing Polygon): WP (Window Polygon): 
Any object crossed will be selected. Any object completely enclosed will 
be selected. 


OO 





| Specify endpoint of line or Œ] 
| Specify endpoint of line or [E] 
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CREATING A GROUP 


The Group tools allow you to group a set of objects and give them a name. 
Select Home tab / Groups panel 


You may: 
1. Create a group 
2. Ungroup 
3. Edit: Add or remove objects from the group 
4. On or Off: Temporarily turn the Group On or Off. 


1 





Groups + 


How to create a Group 

1. Select the Create Group tool (1) 

2.. Select the objects to Group. 

3. You may give the group a name now or use the Group Manager. (See next page) 


How to Ungroup 
1. Select the Ungroup tool (2) 
2. Select the Group to Ungroup 


How to Add or Remove an object from the group. 
. Select the Edit tool (3) 

. Select the Group to edit 

. Select Add or Remove 

. Select the object(s) to Add or Remove. <enter> 


AUN- 


How to turn a Group On or Off. 
1. Select the On or Off tool (4) 
2. Select the Group to turn off or on. 


Note: 

You may temporarily turn off a group, make a move an object within the group and 
then turn the group On. The moved object will remain in group but now in a different 
position. 


Purge a Group 
A Group, no longer needed, can be purged. (Refer to 29-9) 


Continued on the next page... 
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CREATING A GROUP....continued 


Managing the Group 


1. Select the Groups V 


Group Bounding Box 
44 Groups 


f Object Grouping | 
Group Manager | Group Name Selectable 











The Group Manager allows you to 

Identify, Create and Change a group. eee? 
roup Name. COo o i y y 
Description: ooo ooo o o 


Find Name < Highlight < | [E] Include Unnamed 
Create Group 


Selectable [E] Unnamed 


Change Group 


Add < | Rename | Re-Order... 





Selectable 





Help 


Group Bounding Box 
When you select a previously created group, AutoCAD identifies it using Grips or a 
Bounding Box. The default is Grips. If you want a Bounding Box select this option. 


Bounding Box ON Bounding Box OFF 











Y y 
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AUTODESK 360 CONNECTIVITY 


Autodesk® 360 is a set of secure online servers that you can use to store, retrieve, 
organize, and share drawings and other documents. 


Over the next few pages the Autodesk 360 “documents” will be discussed. 

Use this service to store your design documents in the cloud, so you can access them 
anytime, anywhere and easily share them with colleagues, clients and other users. 
Viewing capabilities enable users to open and review 2D and 3D DWF files through a 
web browser, without the design software used to create the files. 1 GB of storage 
space is available for free. Autodesk subscription customers receive 3 GB of storage 
space for each seat of software on Subscription for the duration of their Subscription 
contract term. 


In AutoCAD 2014 you can connect directly to the Autodesk 360 for online file sharing, 
customized file syncing and more. You can sign into the Autodesk 360 from the 
InfoCenter toolbar using your Autodesk single Sign-In account. If you do not yet have 
an account, you can create one. 


After signing in, your user name is displayed and additional tools are displayed in the 
drop-down menu including the option to sync your settings with Autodesk 360, specify 
online options, access Autodesk 360 documents, sign out, and manage account 
settings. You may access the Autodesk 360 in various ways. Here are a few examples. 


Home Inset Annotate Layout Parametric View Manage Output eee Autodesk 360) 


ui Autodesk 360 tab/ 
aan Bl 4 = ; 


Managd Launch Obline Share Collaborate Design Feed | Access panel/ 
Docurnen Website Yotions Settings | Settings Document Now Launch Website 


Access zí Customization Syne 5 Share & Collaborate 














Autodesk 360: Steve_Heather >| ez QXT Vews v 











1 Name Date rr «| Preview 
Automatic Copy 2/23/2( 
= C_DRIVE(STEVEN-PC) 2/17/21 


























File name: 2014-Workbook Helper.dwq 














Files of type: [AutoCAD 2013 Drawing (°.dwa) 














save As or Open dialog boxes 





Welcome screen/ 
AutoCAD 360 Panel/ 
Get Started 


Continued on the next page... 
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How to save a file to Autodesk 360 


1. Select the Application Menu 1 





2. Select Save As > 














3. Select Drawing to the Cloud 3 






pm Drawing 
Save the current drawing to the default 
drawing (DWG) file format. 






i, Drawing to the Cloud 
ES, Save the current drawing to Autodesk 
£> 360. 

















Drawing Template 


Create a drawing template (DWT) file in 
as 


which can be used to create a new 
drawing. 


The Account Sign In box should appear. 
4. If you have not previously created an account select Need an Autodesk ID? 


lf you already created an account skip to 8. 


Vp Autodesk - Signi 
x 
Sign in with an Autodesk Account 


Autodesk ID or e-mail address 





Need an Autodesk ID? 
Senne eee 


Forgot your password? 











The Create Account box should appear. 





eo = 
5. Fill in the boxes Create Account 


FirstWame | 


6. Select Create Account and then soiree 
sign in. a 


Contim C-mal Adaresa 


Autodesk ID 


Your Aulogesh 1 cannol Se changes Later 


L i 
Passwted must comtain 8-42 charactees: at 
isasi 1 namber and 1 letiar 


Iwp Ake to fecere e-mail commusicibons Porm 
Autodes® incheaing information aboul new products 
and special promotions 
Laoree to tha Autodesk 360 Tare of Service and tin 
6 Hie wie Of ty Dersonal information in accordance 
with the Autodesk Privacy Statement (mciudin 
crons-Dorder transiecs as Geacoited in he 
ataleenent) 


Continued on the next page... 


30-12 


How to save a file to Autodesk 360....continued 


The first time you access the Autodesk 360, you have the opportunity to specify default 
Autodesk 360 settings. You may modify these selections later using the Autodesk 


360 ribbon tab. 


7. Make your selections then select OK. 


Click here to learn 
more about the 
settings 


8. Enter the file name 


9. Select Save button. 


Notice 
“Autodesk 360” 
directory selected 








Autodesk’ 360 


Welcome, Steve Heather 
AutoCAD 2014 


Leam more about Autodesk 360 


Automatic Copy 


Leam more about AutoCAD WS 


Enable automatic copy 


Custom Settings Sync 


Choose which settings are synced 


E Sync my settings 








Choose your program preferences for working with Autodesk 360. You can also change 
these settings from the Online tab of the Options dialog box. 


Whenever you save a file, a copy is securely uploaded to 
Autodesk 360, so you can access your uploaded documents 
anywhere, either with this program or with AutoCAD WS. 


Sync your program appearance, profiles, workspaces, options, and 
support files, so you can work in a familiar environment on any 
computer that has this program installed. 


Notice “Autodesk 360” Account 





A 5 
Save Drawing As | | 
| Save in: | <2\Autodesk 360: Steve_Heather ~| © i Q x fed Views v Tools wv 


Name 


4 Automatic Copy 
> C_DRIVE(STEVEN-PC) 





= u 





Date r ^ Preview 
2/23/21 
2/17/21 

Thumbnails 


[E] Update sheet and view 
thumbnails now 








File name: 2014-Workbook Helper.dwg 
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EEA 
Files of type: [AutoCAD 2013 Drawing (dwg) ee Cancel 


How to save a file to Autodesk 360 automatically 


You may set AutoCAD to automatically save the file to the Autodesk 360 every time 
you save a file. 


1. Select the Autodesk 360 tab 


2. Select Online Options 1 


Home Inset Annotate Layout Parametric View Manage Output eee utodesk 360 


el 
[= 


Manage Launch} Online Share Collaborate Design Feed | 
Documents Website |Options Settings |Settings | Document Now 


| Customization Sync u | Share & Collaborate 





3. Inthe Online tab, check the box: Enable automatic sync 


Note: You must be signed in to access the Online tab. 





‘1A Options 
Current profile: <<Unnamed Protile>> a Curent drawing: 360 Test 2.dwg 


ot and Publ 3D Modeling Fes | Onine 


Steve Heather 
AutoCAD 2014 Autodesk 360... 


Cloud Storage Usage: 25.2 MB of 3 GB used. 
3 Click here for my Account Settings 





Enable automatic sync Syne my settings with the cloud 


Syne encrypted copies of my local design data to my 
Autodesk 360 folder automatically when | save. (6) Keep all my settings synced 


(©) Syne selected settings only: 


Choose Which Settings Are Synced... 
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How to Open a file from Autodesk 360 


—h 


. Select Open 
2. Select the Autodesk 360 directory 


3. Select the file to open. 


D 


. Select the Open button. 






bce: J |S i 
Look in: | Autodesk 360: Steve_Heather J * a ima A 2 ER Views * Tools *¥ 


Preview 





Name 









Automatic Copy 
 C_DRIVE(STEVEN-PC) 
Customer Council go files 

360 Test 2.dwq 





Initial View 


Select Initial View 





De 3 
Files of type: | Drawing (dwg) j 
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How to Upload a document to Autodesk 360 


You may upload your files to the Autodesk 360 to share with others. 


1. Select the Autodesk 360 tab / Access panel / Launch Website 





The Welcome area allows you to browse some of the options and view a video. 


This area can be temporarily closed by selecting the Close button in the upper 
right corner. 


To re-open the Welcome area select the Help VW and select Getting Started. 


Vi => —_ a 
O https://360.autodesk.com/ O~ @ BOX Autodesk 360 


Help 


Autodesk 360 @ Community Feedba 
Documents 


Close 
Welcome 
Start Share Learn 


ae ern Simply upload a document Once your document is Watch a short video 


to Autodesk 360. uploaded, it's easy to about using Autodesk 
OTM Ute) 


share. 360. 


Sharing Documents and Folders 


Folders and Categories 


Edit DWGs Online t aS -a 
Whats New in Autodesk 360 


Upload Document Learn to Share Watch Video 








Recent Activity 


alian ents 
Show: | J This Month > | Group By: | f Date > f Upload Document Your 360 Benefits ¢/ 
! l _ f 


ipti ? 
Activity Types Connections Have an Autodesk Subscription? 


Me : 7 f Your Autodesk product Subscription may entitle you 
[4] All Activity Types [4] All Connections (including you) to extra benefits including more storage. 

{_] New & Updated Items [C] Other Connections Learn More 

[C] Comments & Markups C] You 


I have a subscription Enable | 
[C] Deleted Items Selected Connections > 





More activity types > Access Now 





2. Select Upload Document 2 


3. Select Select Documents 3 


Select documents to upload Select Documents 


Name | Size | Status 





Cancel | | Upload Now 


Continued on the next page... 
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How to Upload to Autodesk 360....continued 


4. Locate the file to upload and select open 


| (=) Select file(s) to u aL 


a) Name 
ithe 
Recent Places 


|_| 360 Test 2.bak 


Look in: | E) My Documents | G (P > mr 


Date modified 
3/1/2013 3:38 PM 


Type 
BAK File 





(FR 360 Test 2.dwg 


3/1/2013 3:38 PM 


AutoCAD Drav 





360 Test.dwg 
|_| 2014-Workbook Helper.bak 
2014-Workbook Helper.dwg 
|_| Annotative Objects.bak 

Libraries Annotative Objects.dwg 

(lke Lesson 25.dwg 

> |_| Lesson 26 Test.bak 

Lesson 26 Test.dwg 
|_| My Feet-Inches Setup.bak 
My Feet-Inches Setup.dwg 
|_| My Feet-Inches Setup-2014 Original.bak 
My Feet-Inches Setup-2014 Original.dwg 
_| plot.log 


4 m 


3/1/2013 3:37 PM 
2/23/2013 1:40 PM 
3/1/2013 3:36 PM 
2/25/2013 4:56 PM 
2/25/2013 6:10 PM 
2/20/2013 1:59 PM 
2/23/2013 4:05 PM 
2/23/2013 4:18 PM 
2/25/2013 12:02 PM 
2/25/2013 1:48 PM 
1/24/2013 12:41 AM 
2/24/2013 11:39 PM 
2/25/2013 4:54 PM 








5. Select Upload Now 


Upload Documents 


Select documents to upload 


360 Test 2.dwg 


File name: [360 Test 2.dwg | 
Files of type: [al Files (*.~) z | 


AutoCAD Dray | 
BAK File 
AutoCAD Drav 
BAK File 
AutoCAD Drav 
AutoCAD Drav 
BAK File 
AutoCAD Drav 
BAK File 
AutoCAD Drav 
BAK File 
AutoCAD Drav 
Text Documer F 





P 


|__Open | 
Cancel | 
A 


z 








(7) PN 360 Tust 2.dwg 


Shared with me 
Shared pubtcly 
Categories 


Stow hisden fies 


You am using 45.6 KB of your 3 GR 


1 new file, 1 file in total to ug 


Cancel Upload Now 





The uploaded document appears in the 


Upload Now 


My Cloud Documents area 
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How to Delete an Uploaded document 


How to Delete an uploaded file from My Cloud Documents 
1. Select the document to be deleted 


2. Select Actions V 


3. Select Delete from the drop-down menu 


Í eS B hittps://S50 autodesk com/s/Rem/ items Prabax 


{unsaid = Ei Now Folder 
Aulodesk 260 

Trash 

Quick Filas 

Dmed by me 


Share 
Move 
Copy 
Snares Bry me Rename 


ane wiih ima Uplead Mew Weron 


AR DUDE Weraions 


Cabegores 
O Show hiddan ier 


Tii are using 65.0 KB of pour 1 68 





Note: You can also right-click on the document to access the same menu. 
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How to Download from Autodesk 360 


1. Select the Autodesk 360 tab / Access panel / Launch Website 


2. Select the document to download 








| Asters oo dp deed documenta 





4. Depending on your internet browser, select Open 





Do you want to open or save bolster.dwg (108 KB) from api.autodesk.com? 








5. If asked select Allow 


Internet Explorer Security 


website wants to open web content using this 
0 A websit ts t b content using thi 
/ program on your computer 


This program will open outside of Protected mode. Internet Explorer's 
Protected mode helps protect your computer. If you do not trust this 
website, do not open this program. 


Name: Autodesk Component 5 
Publisher: Autodesk, Inc 


[E] Do not show me the warning for this program again 








(¥) Details Don't allow 


The document should have opened on to the AutoCAD screen. You may view, edit, 
print, save etc. You may place documents in the Autodesk 360 for others to download. 
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Autodesk 360 Design Feed Palette 


The Design Feed palette allows you to enter text messages and attach images which 
can then be shared online with other users who are sharing your document. You can 
also use the Design Feed palette to post messages and images on a document that is 
shared with you by another user. 


You can associate a message to an area in the drawing by using a location pin or by 
specifying a rectangular area. 


To use the Design Feed palette you must first save the drawing to the Autodesk 360, 
you can then tag colleagues to be included in the discussion. 


To open the Design Feed palette. 
SS 


Ribbon = Autodesk 360 tab / Share & Collaborate panel / Design Feed =") 


sa . Design Feed 
Keyboard = designfeedopen <enter> 





Tag a colleague 


Closes the Design l 
in the post. 


Feed palette. 


Create the post 
then press enter. 


You can associate 
a post to an area 


7 
in the drawing. mere daame 


You can associate 


a post toa point —) Post your comments, 
in the drawing —— ~ ~ U| questions and 


Attach an image 
To the post. 


suggestions, 


Associate your post 
with a specific point or 
area, 


TE] i 2 
g| Include images in your 


. Ph 
ff) post. 


Tag your colleaques to 
include them in the 


discussion. 


Mi Design Feed 





30-20 


How to tag a colleague in the Design Feed 


You can tag aS many people as you want to the Design Feed posts within your 
document, they will need to have access to AutoCAD or to the online AutoCAD WS. 
When you tag a colleague to a post they will be notified by e-mail. 


To tag a colleague in the Design Feed. 
1. In the Design Feed palette, select the Tag in this post command. 


2. Select + Add People. 


1 | i q pE 
Cancel Post 
No one is currently sharing this drawing. 


Add people to share this drawing and 
9 tag them in this post 





3. Enter the e-mail address of the colleague to be tagged. 
4. Click on Add. 


5. Select Save & Invite. 








: 
WA. Autodesk 360 ES) 


Design Feed Test.dwg is not currently being shared 





Connection | Enter e-mail address of new connection 





Use Enter 
E-mail / Name 


| | Status | invite 
new.user@here.com | View and Download ¥ | New! Ae 
| 





1 new connection entered; 1 total connection 




















| Cancel | | Save & Invite 


Continued on the next page... 
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How to tag a colleague in the Design Feed..continued 


After you have selected Save & Invite, the Invite Sent confirmation dialog box 
appears informing you that an E-mail invitation has been sent to the colleague to be 
tagged, also known as Connections. Select OK to finish. 








= Sam 
je Autodesk 360 mesm 
| 


Invite Sent 





Your changes have been saved. 


| E-mail invitation has been sentto 1 new connection. 





Select OK to close 
the dialog box. 


A typical e-mail notification that is sent informing a colleague of being tagged in a 
Design Feed post is shown below. 


Autodesk: 360 


Steve Heather has shared the document Design Feed Test.dwg with you. 


View Design Feed Testdwg 


Autodesk: 





Clicking on the link will take the tagged 
colleague directly to the document at 
their Autodesk 360 account. 
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EXERCISE 30A 


INSTRUCTIONS: 


1. Start a NEW file using My Decimal Setup.dwt. 


2. Draw the Arc shown below using “Center, Start, End” 


4.000 


8.000 


3. Create the Arctext shown below. 


ArcAlignedText Workshop - Creat 


File Edit Format Help 


LEJLRJEFJEC [AC LAA ekzo) | 
Text = | This t¢ 4rc Text 


Properties: 


Text height 1 Offset trom arc: 
Width factor: 1.0 Offset frorn lett: 


Char spacing| 0.095 Offset from right: 





4. Save the drawing as: EX30A 
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EXERCISE 30B 


INSTRUCTIONS: 


1. Open EX30A (if not already open). 


2. Add the text on the inside of the Arc as shown below. 


ArcAlignedText Workshop - Creat 


File Edit Format Help 


LLILRILEIL¢ (Ala) FAC) (ez) 


Test This ts Arc Text also 


Properties: 


Text height .5 Offset from arc: O25 
Width Factor: 1.0 Offset frorn lett: 


Char spacing: 0.095 | Offset from right: 





3. Save the drawing as: EX30B 
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EXERCISE 30C 


INSTRUCTIONS: 


1. Start a New file using My Decimal Setup.dwt 
2. Draw the letters as shown below. 


a. Use text style Text-Classic 
b. Height shown ee Ht = .400 
Ht = .200 | á 
a, A AAA 


3. Copy the letters 3 times as shown below. 


4. Enclose the letters as shown below. 


VARIABLE CONSTANT 


-00 OOS 


al C+ 0 A QAA 


RECTANGLE 


5. Save the drawing as: EX30C 
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EXERCISE 30D 


INSTRUCTIONS: 


1. Start a New file using My Decimal Setup.dwt 
2. Draw the objects shown below approximately as shown. 


6.000 


3. Add the Break-Line symbol to both lines as shown below 


Note: Use object snap nearest to place Break-LIne symbol accurately on the line. 


Size: .300 
Extension: 0 


4. Trim the Line under the Break-Line Symbol and add the Hatch as shown below. 


Hatch Type: Ansi 31 


Trim before Hatch: 
Trimming will take some thinking. 





5. Save the drawing as: EX30D 
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INTRODUCTION 


About this workbook 


Beginning AutoCAD® 2014, Exercise Workbook is designed for classroom instruction or 
self-study. There are 30 lessons. Each lesson starts with step-by-step instructions 
followed by exercises designed for practicing the commands you learned within that 
lesson. 


You may find the order of instruction in this workbook somewhat different from most 
textbooks. The approach | take is to familiarize you with the drawing commands first. 
After you are comfortable with the drawing commands, you will be taught to create your 
own setup drawings. This method is accomplished by supplying you with a drawing, 
“2014-workbook-helper.dwg’. This drawing is preset and ready for you to open and 
use. For the first 8 lessons you should not worry about settings, you just draw. 


Important 
How to get the drawing listed above? 
The file “2014-workbook-helper.dwq” should be downloaded from our website: 


http://new.industrialpress.com/ext/downloads/acad/2014-workbook-helper.dwg 


Enter the address into your web browser and the download will start automatically. 





Printing 


The exercises in the workbook have been designed to be printed on any 8-1/2 X 11 
(Letter size) printer. You will be able to print your exercises and view your results as 
you progress through the lessons. If you would like to configure a large format printer 
refer to Appendix-A to “Add a Printer / Plotter’. 


About the Authors 


Cheryl R. Shrock is a recently retired Professor and Chairperson of Computer Aided 
Design at Orange Coast College in Costa Mesa, California. She is also an Autodesk® 
registered author. Cheryl began teaching CAD in 1990. Previous to teaching, she 
owned and operated a commercial product and machine design business where 
designs were created and documented using CAD. This workbook is a combination of 
her teaching skills and her industry experience. 


Steve Heather is a former Lecturer of Mechanical Engineering and Computer Aided 
Design in England, UK. For the past 5 years he has been a Beta Tester for Autodesk®, 
testing the latest AutoCAD® software. Previous to teaching and for more than 30 years, 
he worked as a Precision Engineer in the Aerospace and Defense industries. 


Steve can be contacted for questions or comments at: steve.heather@live.com 


Intro-1 


CONFIGURING YOUR SYSTEM 


AutoCAD ® allows you to customize it’s configuration. While you are using this 
workbook it is necessary for you to make some simple changes to your configuration 
so our configurations are the same. This will ensure that the commands and exercises 
work as expected. The following instructions will guide you through those changes. 


1. Start AutoCAD® 
a. To start AutoCAD, follow the instructions on page 1-2. 
Then return to this page and go to step 2. 


2. Type: options then press the <enter> key. (not case sensitive) 


The text that you type will appear in the Dynamic Input box, as shown below 


r Dynamic Input box 
z 


El, MESHOPTIONS 
MESHPRIMITIVEOPTIONS 

[is ANALYSISOPTIONS 
VTOPTIONS 

geb OSOPTIONS 
SECURITYOPTIONS v 


NOTE: 
AUTOCAD LT USERS: 


You may find that some of the settings appear slightly different. 
But they are mostly the same. 
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Configuration Settings 


box below. 


You may select 
different colors 
for your display 


Current profile: <<Unnamed Profile>> 


Select the Display tab and change the settings on your screen to match the dialog 


a Curent drawing: Drawing 1.dwg 


Displey Plot and Pubish 30 Modeing [ Seledion | Profies [Onine 


Window Elements 
Color scheme: | Dark 
Display scroll bars in drawing window 
Display Drawing status bar 
Use large buttons for Toolbars 
Resize ribbon icons to standard sizes 
Show ToolTips 
Show shortcut keys in ToolTips 
Show extended ToolTips 


2 Number of seconds to delay 


Show rollover ToolTips 
Display File Tabs 


Layout elements 
Display Layout and Model tabs 
Display printable area 
Display paper background 
Display paper shadow 
Show Page Setup Manager for new layouts 
Create viewport in new layouts 


Y 





Display resolution 


‘mm 1000 Arc and circle smoothness 


Segments in a polyline curve 
Rendered object smoothness 


Contour lines per surface 


Display performance 
Pan and zoom with raster & OLE 
Highlight raster image frame only 
Apply solid fill 
Show text boundary frame only 
Draw true silhouettes for solids and surfaces 


Crosshair size 
5 th 


Fade control 
Xref display 


50 | i 
In-place edit and annotative representations 
70 r 











l 


4. Select the Open and Save tab and change the settings on your screen to match 
the dialog box below. 


Å Options 


Curent profile: <<Unnamed Profile>> 


*™ Current drawing: Drawing1.dwa 


Open and Save [Plt and Publsh | System | User Preferences | Drang | 30 Modeing | Seledion | Profies [Orire] 


File Save 
Save as: 


AutoCAD 2013 Drawing (.dwg) X 
Maintain visual fidelity for annotative objects 
Maintain drawing size compatibility 


Thumbnail Preview Settings... 


50 Incremental save percentage 


File Safety Precautions 
Automatic save 


10 Minutes between saves 


Create backup copy with each save 
Fulltime CRC validation 
Maintain a log file 


acs File extension for temporary files 


Display digital signature information 
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File Open 
3 Number of recently-used files 


Display full path in title 
Application Menu 


9 Number of recently-used files 


Extemal References (refs) 
Demand load Xrefs: 


Enabled with copy v 


fA [7] Retain changes to Xref layers 


fA [F] Alow other users to Refedit curent drawing 


ObjectARX Applications 
Demand load ObjectARX apps: 


Object detect and command invoke z 


Proxy images for custom objects: 


Show Proxy Information dialog box 


Configuration Settings 


5. Select the Plot and Publish tab and change the settings on your screen to match 
the dialog box below. 


Options 
Current profile: <<Unnamed Profile>> FA Current drawing: Drawing 1.dwg 


Pot and Pubish [System | User Preferences [Drang | 30 Modeling | Selection | Profiles | Orie 


Default plot settings for new drawings General plot options 
© Use as default output device When changing the plot device: 


Œ Default Windows System Printer.pc3 ¥ @ Keep the layout paper size if possible 


© Use last successful plot settings © Use the plot device paper size 


You may use Sytem trp et 
this setting or Peto eae! 


Default location for plot to file operations: OLE plot quality: 
select the ee ee 
Coen See desert a 
actual name of 
P Background processing options ‘a [F] Use OLE application when plotting OLE 
th e p rin te r Enable background plot when: = objects 


Plotting Publishing Hide system printers 
Plot and publish log file 
Automatically save plot and publish log Specify plot offset relative to 


© Save one continuous plot log © Printable area © Edge of paper 


© Save one log per plot 


Auto publish i 
Automatic Publish Plot Stamp Settings... 
ġutomatic Eublish Seting; (Plot Style Table Settings.. | 





6. Select the System tab and change the settings on your screen to match the dialog 
box below. 


a Curent drawing: Drawing 1.dwg 


3D Performance General Options 


Hidden Messages Settings 


Se Display OLE Text Size Dialog 
ee eee Beep on error in user input 


Current System Pointing Device Š (A [7] Allow long symbol names 


Accept input from: 
Digitizer only 


Help and Welcome Screen 


sn Access online content when available 
(@) Digitizer and mouse 


Touch Experience 


Display touch mode ribbon panel 
ae P Balloon Notifications 


Layout Regen Options Security 


© Regen when switching layouts Executable File Settings 


(©) Cache model tab and last layout 

@ Cache model tab and all layouts dbConnect Options 
Store Links index in drawing file 
Open tables in read-only mode 


| (aska) (Cea) (ionia) (endico) | 


D 
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Configuration Settings 


7. Select the User Preferences tab and change the settings on your screen to match 
the dialog box below. 


Rt-click Cust. 
Select this 
button and 
change the 

settings 
shown below 


Current profile: <<Unnamed Profile>> 


Piot and Publish | System | User Preferences 


Windows Standard Behavior 
Double click editing 


Shortcut menus in drawing area 
Right-click Customization... 


Insertion scale 


Default settings when units are set to unitless: 


Source content units: 


Target drawing units: 


Hyperlink 
Display hyperlink cursor, tooltip, and shortcut menu 


Fields 
Display background of fields 


Field Update Settings... 


FA Curent drawing: Drawing1.dwg 


Priority for Coordinate Data Entry 


© Running object snap 

© Keyboard entry 

(@) Keyboard entry except scripts 
Associative Dimensioning 


= 
= Make new dimensions associative 


Undo/Redo 
Combine zoom and pan commands 


Combine layer property change 


Block Editor Settings... 


Z 


Lineweight Settings 


Default Scale List... 





Dreing [30 Modeling [Selection | Profes | Onine| 


LW settings. 
Select this 


button and 
change the 
settings 
shown below 


8. After making the setting changes shown below select Apply & Close button. 


Right-click Customization 


WA. Right-Click Customization 
= a= 


Tum on time-sensitive right-click: 
Quick click for ENTER 
Longer click to display Shortcut Menu 


Longer click duration: milliseconds 


Default Mode 


f no objects are selected, right-click means 


(@) Repeat Last Command 
©) Shortcut Menu 


Edit Mode 


ff one or more objects are selected, right-click means 


(©) Repeat Last Command 
(@) Shortcut Menu 


Command Mode 


ff a command is in progress, right-click means 


(©) ENTER 
(©) Shorteut Menu: always enabled 


(@) Shortcut Menu: enabled when command options are present 


ny os 





Lineweight Settings 


là Lineweight Settings 
Lineweights Units for Listing 
(©) Millimeters (mm) (@) Inches (in) 
~ Display Lineweight 


Default 
Adjust Display Scale 


m ee 


i R Curent Lineweight: ByLayer 
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Configuration Settings 


9. Select the Drafting tab and change the settings on your screen to match the dialog 
box below. 


Current profile: <<Unnamed Profile>> A Curent drawing: Drawing 1.dwg 


Pt and Publish Orting [30 Modeling [Selection | Pratis [Onine 


AutoSnap Settings AutoTrack Settings 

Marker Display polar tracking vector 
Magnet Display full-screen tracking vector 
Display Auto Snap tooltip Display Auto Track tooltip 


Display AutoSnap aperture box Alignment Point Acquisition 


@ Automatic 
Colors... 


© Shift to acquire 


AutoSnap Marker Size Aperture Size 


i peg 
CE] 


Drafting Tooltip Settings... 
Ignore hatch objects 


Replace Z value with current elevation Lights Glyph Settings... 


a ces acc 


meras Glyph Settings— 





Object Snap Options 





10. Select the Selection tab and change the settings on your screen to match the 
dialog box below. (Note: 3D Modeling tab was skipped) 


Curent profile: <<Unnamed Profile>> a Current drawing: Drawing 1.dwa 


Pt and Publish 3D Modelng| Selecton [Poles [Orne 


Grip size 
Selection modes Grips 


Noun/verb selection 


Use Shift to add to selection 
O Show grips 


Object grouping 
iea Show grips within blocks 


7 . . 
Implied windowing Show grip tips 








Allow press and drag on object Show dynamic grip menu 
Window selection method: Allow Ctr+cycling behavior 
Show single grip on groups 
Show bounding box on groups 
100 Object selection limit for display of grips 


25000 Object limit for Properties palette 


Preview 
Selection preview Ribbon options 
When a command is active 


When no command is active 


Contextual Tab States... 
Visual Effect Settings... 


Property preview 


| (oT) Cee] Ceo) ee | 
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Configuration Settings 


11. Select the Apply button. 


12. Select the OK button. 


a Options 


Curent profile: <<Unnamed Profile>> 


Pickbox size 


Selection modes 
Noun-‘verb selection 


Use Shift to add to selection 
Object grouping 
Associative Hatch 
Implied windowing 

Allow press and drag on object 
Window selection method: 


Both - Automatic detection r 
25000 
Preview 
Selection preview 
When a command is active 
When no command is active 


Visual Effect Settings... 


Property preview 





“ee 


Object limit for Properties palette 








B Curent drawing: Drawing 1.dwg 


ot and Pubic 3D Medelng| Selection | Profes | Onine| 


(Grip size 


—j}-——____- 


Grips 


Show grips 


Show grips within blocks 
Show grip tips 
Show dynamic gip menu 
Allow Gdi+cycling behavior 
Show single grip on groups 
Show bounding box on groups 


100 Object selection limit for display of grips 


Ribbon options 


Contextual Tab States... 


12 


13. Now you should be back to the AutoCAD screen. 
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AutoCAD 2014 System Requirements 


Operating Service Pack 3 (SP3) or later of the following: 
System 


e Microsoft® Windows® XP Professional * 
e Microsoft® Windows® XP Home (32-bit only) 


The following operating systems: 


Microsoft Windows 7® Enterprise 
Microsoft Windows 7® Ultimate 
Microsoft Windows 7® Professional 
Microsoft Windows 7® Home Premium 
Microsoft Windows 8® 

Microsoft Windows 8® Pro 

Microsoft Windows 8® Enterprise 


* Please note: VBA is not supported on Windows XP professional 
for 64-bit systems 


Internet Explorer® 7.0 or later 


Processor 32-bit 
Windows XP 
Intel® Pentium® 4 or AMD Athlon™ Dual Core, 1.6 GHz or Higher 
with SSE2 technology 





Windows 7 or Windows 8 
Intel Pentium 4 or AMD Athlon™ Dual Core, 3.0 GHz or Higher 
with SSE2 technology 


64-bit 

AMD Athlon™ 64 with SSE2 technology 

AMD Opteron™ with SSE2 technology 

Intel Xeon® with Intel EM64T support and SSE2 technology 
Intel Pentium® 4 with Intel EM64T support and SSE2 technology 


2 GB Ram (4 GB Recommended) 


Display 





1024 x 768 (1600 x 1050 or higher recommended) with True Color 


Resolution 


Disk Space Installation 6.0 GB 


Continued on the next page... 





Intro-8 


AutoCAD 2014 System Requirements....continued 


Pointing MS-Mouse Compliant 
Device 


Media (DVD) Download and installation from DVD 


NET .NET Framework Version 4.0 Update 1 
Framework 


Additional Requirements For 3D Modeling 


Processor 32-bit 
Intel Pentium® 4 processor or AMD Athlon™, 3.0GHz or greater 
or Intel or AMD Dual Core processor, 2.0 GHz or greater 

RAM 4 GB Ram or more 
6 GB free hard disk available not including installation 
requirements 


Graphics 1280 X 1024 True color video display adapter with 128 MB or 
Card greater, Pixel Shader 3.0 or greater, Direct3D® capable 
workstation class graphics card. 
Please note: 64-bit Operating Systems are recommended if you 
are working with Large Datasets, Point Clouds and 3D modeling. 
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Customizing your Wheel Mouse 





A Wheel mouse has two or more buttons and a small wheel between the two topside 
buttons. The default functions for the two top buttons and the Wheel are as follows: 
Left Hand button is for input and can't be reprogrammed. 

Right Hand button is for Enter or the shortcut menu. 

The Wheel may be used to Zoom and Pan or Zoom and display the Object Snap 
menu. You will learn more about this later. 


The following describes how to select the Wheel functions. After you understand the 


functions, you may choose to change the setting. 
To change the setting you must use the MBUTTONPAN variable. 


MBUTTONPAN setting 1: (Factory setting) 


ZOOM Rotate the wheel forward to zoom in 
Rotate the wheel backward to zoom out 


ZOOM Double click the wheel to view entire drawing 
EXTENTS 
PAN Press the wheel and drag the mouse to move the drawing on the screen. 


MBUTTONPAN setting 0: 


ZOOM Rotate the wheel forward to zoom in 
Rotate the wheel backward to zoom out 


OBJECT Object Snap menu will appear when you press the wheel 
SNAP 


To change the setting: 


1. Type: mbuttonpan <enter> 
2. Enter 0 or 1 <enter> 


Command: MBUTTONPAN 


ERU i~ MBUTTONPAN Enter new value for MBUTTONPAN <1>: 4 





a2] 
ta mk jeje aa 


Command Line Dynamic Input 
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APPENDIX A 
Add a Printer / Plotter 


The following are step-by-step instructions on how to configure AutoCAD for your printer 
or plotter. These instructions assume you are a single system user. If you are 
networked or need more detailed information, please refer to your AutoCAD Help Index. 


Note: You can configure AutoCAD for multiple printers. Configuring a printer 
makes it possible for AutoCAD to display the printing parameters for that printer. 


A. Type: Plottermanager <enter> 
B. Select “Add-a-Plotter” Wizard 
Add-A-Plotter Wizard 


Shortcut 
20 KB 


C. Select the “Next” button. 





| 


This wizard provides you with the ability to configure either an existing Windows 





system plotter, or a new non-Windows system plotter. The configuration information 
will be saved in a PC3 file. The PC3 file will be added as a plotter icon that can be 
selected from the Autodesk Plotter Manager. 


You can choose to import configuration information from a PCP or PC2 file, then add 
that information to the new plotter configuration file you are creating. 








D. Select “My Computer” then Next. 
“Add Plotter -Begin E 5 


Begin To configure a new plotter, select one of the following: 


Network Plotter D 


System Printer i 
Plotter Model (@) My Computer 


Select Driver All settings will be configured by an Autodesk Heidi plotter 
Import Pep or Pc2 driver, and managed by this computer. 

Ports 

Plotter Name © Network Plotter Server 

Finish 








All settings will be configured by an Autodesk Heidi plotter 
driver, and managed by a plotter server 


© System Printer 
Use 4 configured Wind 


gure 
different defav 
English vs. otk 


Yindows system printer driver, and app 
values for 4utoC4D Keystone Beta - 


Jindows applications 


1er 





Cee 
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Select the Manufacturer and the specific Model desired then Next. 


(If you have a disk with the specific driver information, put the disk in the disk drive 


and select “Have disk” button then follow instructions. ) 





| 


Select your plotter manufacturer and model. If your plotter isnt listed, consult your 
4 D plotter documentation for a compatible plotter. 





in 
Network Plotter 
System Printer 
Plotter Model 


Select Driver 


Optionally, if you have an installation disk containing an HD! driver, choose Have 
Disk. A Browse for HIF File dialog box is displayed for you to locate and install the 


import Pep or Pc2 HIF file attached to the HDI driver. 


Ports 
Plotter Name 


Finish Manufacturers 








F. Select the “Next” box. 


Begin To import plotter specific information from a previously saved 
Network Plotter PCP or PC2 file, choose Import File. Paper size, plot 
Sustem Printe optimization level, network share names, and port names can 
PSM EEST be imported into the new PC3 file. 
Plotter Model 
Select Driver 

Import Pcp or Pc2 
Ports Import File ... 
Plotter Name 
Finish 








NOTE: Use the Add Plot Style Table wizard to import pen 
assignment information. Use the Import PCP/PC2 Settings 


wizard to import PCP or PC2 page setup information. 











G1. Select “Plot to a port”. G1 
G2. Then select “Next”. 





e 
Add Plotter - Ports 





Begin © Plottoapot © Plot to File © AutoSpool 
Network Plotte 
ret : ee : The following is a list of all ports available for the currently 
System Frinter configured device. All documents will be plotted to the port 
Plotter Model you select. 
Select Driver 
Import Pep or Pc2 Description 
Ports Local Port 
Plotter Name Local Port 
Finish Local Port 
Local Port 
Local Port 


Lan=nl Dad Minrnnnt VOC 


Whats AoSpo0 


Show all system ports and disable |/O port validation 





G2 


Appendix-A2 


Select LPT1 only 
if you are 
configuring your 
printer and it is 
attached to this 
computer. 


Not necessary to 
select any if 


selected printer 
is not attached 


to this 
computer. 


H. The Printer name that you previously selected should appear. 


Then select “Next” 





Begin 
Network Plotter 
System Printer 
Plotter Model 
Select Driver 
Import Pcp or Pc2 
Ports 

Plotter Name 
Finish 


| | 





The model name you selected is the default plotter 
configuration name. You can accept the default name, or 
enter a new name to identify the new PC3 file you have 
created. The name you apply will be displayed in the Page 
Setup and Plot dialog boxes. 


Plotter Name: 


LaserJet 4MV 











l. Select the “Edit Plotter Configuration...” box. 





Begin 

Network Plotter 

System Printer 

Plotter Model 

Select Driver 

Import Pep or Pc2 

Ports 

Plotter Name 
Finish 


r E 





The plotter LaserJet 4MV has been installed with its default 
configuration settings. To modify the default settings, choose l 
Edit Plotter Configuration. 


Edit Plotter Configuration ... 


Optionally, to perform a plot calibration test on the newly 
configured plotter, and verify that your drawing measurements 
plot accurately, choose Calibrate Plotter. 


Calibrate Plotter ... 








J. Select: 


ee 


OK box. 





Carca 


Device and Document Settings tab. 
Media: Source and Size 
Size: (Select the appropriate size for your printer / plotter) 


1 









r 
{=} Plotter Configuration Editor - Laser. 


| General | Ports Device and Document Settings 


h Lasenet 4MY 
B-27 Media 
i ‘Ee Source and Size <Sre: Printer Default><Width: Printer Defa 
: bf} Duplex Printing <None> 
H-E] Graphics 


ao Custom Properties 
= Initialization Strings 














G4 User-defined Paper Sizes & Calibration 


e~tha, Custom Paper Sizes 
‘pto Modify Standard Paper Sizes (Printable Area) 


Filter Paper Sizes 


mie = 















Media Source and Size 
Source 


Printer Default Z [4 Business Executive (7.25 x 10.50 | 
‘width O ANSI B (11.00 x 17.00 Inches) 


[PANSI A (8.50 x 11.00 Inches) [l 







3) 















Automatic 4 m 
intable Bounds: 10.44in x 16.60in 

















Nee cannot configure somefall) of these values 
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K. Select “Finish”. 








f i y 


Begin The plotter LaserJet 4MV has been installed with its default 
Network Plotter configuration settings. To modify the default settings, choose 
aae a Edit Plotter Configuration. 
System Printer 
Plotter Model 
Select Driver 
Import Pcp or Pc2 
Ports 
Plotter Name Edit Plotter Configuration ... 
Finish 
Optionally, to perform a plot calibration test on the newly 
configured plotter, and verify that your drawing measurements 
plot accurately, choose Calibrate Plotter. K 


Calibrate Plotter ... 











L. Type: Plottermanager <enter> again. 


Is the printer / plotter there? 


Laserlet 4MV.pcs 
AutoCAD Plotter Configuration File 
1.07 KB 






The new configured printer should 
be in the list of printers. 


Appendix-A4 
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APPENDIX B 
METRIC CONVERSION FACTORS 


Multiply 

Length By To Obtain 
centimeter 0.03280840 foot 

centimeter 0.3937008 inch 

foot 0.3048a meter (m) 

foot 30.48a centimeter (cm) 
foot 304.8a millimeter (mm) 
inch 0.0254a meter (m) 

inch 2.54a centimeter (cm) 
inch 25.4a millimeter (mm) 
kilometer 0.6213712 mile [U.S. statute] 
meter 39.37008 inch 

meter 0.5468066 fathom 

meter 3.280840 foot 

meter 0.1988388 rod 

meter 1.093613 yard 

meter 0.0006213712 mile [U. S. statute] 
microinch 0.0254a micrometer [micron] (mm) 
micrometer 

[micron] 39.37008 microinch 

mile 

[U.S. statute] 1609.344a meter (m) 

mile 

[U. S. statute] 1.609344a kilometer (km) 


0.003280840 
0.03937008 


millimeter 
millimeter 


Appendix-B1 


foot 
inch 


Multiply 


Length By To Obtain 
rod 9.0292a meter (m) 
yard 0.9144a meter (m) 
Area 

acre 4046.856 meter2 (m2) 
acre 0.4046856 hectare 
centimeter2 0.1550003 inch2 
centimeter2 0.001076391 foot2 


foot2 
foot2 
foot2 


hectare 


inch2 
inch2 
inch2 


meter2 
meter2 
meter2 
meter2 


mile2 


millimeter2 
millimeter2 


yard2 


fathom 


0.09290304a 
929.0304a 
92,903.04a 


2.471054 


645.16a 
6.4516a 
0.00064516a 


1550.003 
10.763910 
1.195990 
0.0002471054 


2.5900 


0.00001076391 
0.001550003 


0.8361274 


1.8288 


meter2 (m2) 
centimeter2 (cm2) 
millimeter2 (mm2) 


acre 


millimeter2 (mm2) 
centimeter2 (cm2) 
meter2 (m2) 


Inch2 
foot2 
yard2 
acre 


kilometer2 


foot2 
inch2 


meter2 (m2) 


meter (m) 


Symbols of SI units, multiples and sub-multiples are given in parentheses in the right- 


hand column. 


Appendix-B2 


Copyrighted Materials 
Copyright © 2013 Industrial Press Retrieved from www.knovel.com 


APPENDIX C - DYNAMIC INPUT 


To help you keep your focus in the “drawing area’, AutoCAD has provided a command 
interface called Dynamic Input. You may input information within the Dynamic Input 
instead of on the command line. 


The First point displays the (Absolute: X, Y) distance from the Origin. 
Enter the X dimension, press the Tab key, enter the Y dimension then <enter>. 


The Second and Next points display (Relative: Distance and Angle) from the last point 
entered. Enter the distance, press the tab key, enter the angle then <enter>. 





First Point Second and Next Points 


Note: Some users find Dynamic Input useful some find it distracting. After 
completing this lesson you decide if you want to use it. It is your choice. 





How to turn Dynamic Input ON or OFF 





select the DYN button on the status bar or use the F12 key. 





DYNAMIC INPUT has 3 components 


1. Pointer Input 

2. Dimensional Input 

3. Dynamic Prompts 

You may control what is displayed by each component and turn each ON or OFF. 


Refer to the following pages for more detailed descriptions. 
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POINTER INPUT 


Pointer Input is only displayed for the first point. 
When Pointer Input is enabled (ON) and a command has been selected, the location of 
the crosshairs is displayed as coordinates in a tooltip near the cursor. 


Example: 
1. Select the LINE command. 


2. Move the cursor. 





The 2 boxes display the cursor location as X and Y coordinates from the Origin. 
(Absolute coordinates) 


3. You may move the cursor until these coordinates display the desired location and 
press the left mouse button or enter the desired coordinate values in the tooltip 
boxes instead of on the command line. 


How to change POINTER INPUT settings 


1. 


2. 


oy 


Right-click the Dyn button on the status bar and select Settings. 


In the Drafting Settings dialog box select the Dynamic input tab. 


. Under Enable Pointer Input select the Settings button. 


In the Pointer Input Settings dialog box select: 

Format: (select one as the display format for second or next points) 
Polar or Cartesian format 
Relative or Absolute coordinate 

Visibility: (Select one for tooltip display) 


o As Soon As | Type Coordinate Data. When pointer input is turned on, 
displays tooltips only when you start to enter coordinate data. 


o When a Command Asks for a Point. When pointer input is turned on, 
displays tooltips whenever a command prompts for a point. 


o Always—Even When Not in a Command. Always displays tooltips when 
pointer input is turned on. 


Select OK to close each dialog box. 
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DIMENSIONAL INPUT 


When Dimensional Input is enabled (ON) the tooltips display the distance and angle 
values for the second and next points. 


The default display is Relative Polar coordinates. 


Dimensional Input is available for: Arc, Circle, Ellipse, Line and Polyline. 


Example: 
1. Select the Line Command. 


2. Enter the 1* point. = 
1.24 





3. Move the cursor in the direction 
you desire and enter the 
distance, Tab key, and the 
angle <enter>. Distance 





How to change DIMENSIONAL INPUT settings 


1. Right-click the Dyn button on the status bar and select Settings. 
2. In the Drafting Settings dialog box select the Dynamic input tab. 
3. Under Dimension Input, select the Settings button. 
4. In the Dimension Input Settings dialog box select: 

Visibility: (Select one of the following options) 

o Show Only 1 Dimension Input Field at a Time. Displays only the 
distance dimensional input tooltip when you are using grip editing to 
stretch an object. 

o Show 2 Dimension Input Fields at a Time. Displays the distance and 
angle dimensional input tooltips when you are using grip editing to stretch 
an object. 

o Show the Following Dimension Input Fields Simultaneously. Displays 
the selected dimensional input tooltips when you are using grip editing to 


stretch an object. Select one or more of the check boxes. 


5. Select OK to close each dialog box. 
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DYNAMIC PROMPTS 


When Dynamic Prompts are enabled (ON) prompts are displayed. 
You may enter a response in the tooltip box instead of on the command line. 


Example: 
1. Select the Circle command. 


Command 
Options 


Dynamic 


Prompt i 









2. Press the right mouse button for 
command options or you may also 
press the down arrow to view 
command options. Select an option by 
clicking on it or press the up arrow for 
option menu to disappear. 





Ttr (tan tan radius) 


How to change the COLOR, SIZE, or TRANSPARENCY of tooltips 





1. Right-click the Dyn button on the status bar then select Settings. 

2. In the Drafting Settings dialog box select the Dynamic input tab. 

3. At the bottom of the dialog box select Drafting Tooltip Appearance button. 

4. Select “Colors” button. Under Context: select 2D Model Space. Under Interface 
Elements: select Drafting Tool Tip or Drafting Tool Tip Background. Select a 
color from the Color drop down list. Then select Apply and Close button. 

(I like a light gray) 


5. Under Size, move the slider to the right to make tooltips larger or to the left to 
make them smaller. The default value, O, is in the middle. 


(I like 2, a little larger than the default) 


6. Under Transparency, move the slider. The higher the setting, the more 
transparent the tooltip. 


(I like 25, a little more transparent than the default) 
7. Under Apply To, choose an option: 


o Override OS Settings for All Drafting Tooltips. Applies the settings to 
all tooltips, overriding the settings in the operating system. 


o Use Settings Only for Dynamic Input Tooltips. Applies the settings only 
to the drafting tooltips used in Dynamic Input. 


8. Select OK to close each dialog box. 
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APPENDIX D — COMMAND LINE ENHANCEMENTS 


The Command Line in AutoCAD 2014 has been extensively modified to further assist 
the user in searching for commands. 


AutoCorrect 


If you mistyped a command in previous versions of AutoCAD, the system would 
respond with “Unknown command’. 2014 will now AutoCorrect to the most relevant 
command. 


In the example below, if you entered CIRKLE, the system will respond with CIRCLE, 
and any other commands that contain the word CIRCLE. 





ands 
TCIRCLE 
ee OLE (=) CIRCLE 
pa erie (A) TCIRCLE 
Breet & CIRCLERAD 
Command Line entry Dynamic Input entry 


AutoCAD 2014 also has a new AutoCorrect List which is stored in the system, if you 
mistype a command three times or more, that mistyped command will be stored in the 
AutoCorrect List along with the correct spelling of the command. 


You can access the AutoCorrect List by selecting: 


Ribbon = Manage tab / Customization panel / Edit Aliases w / Edit AutoCorrect List 


E H H Impò 4 
oF 


ia Export 


Home Inset Annotate Layout Parametric on ereo: G Output 


Record User Tool Load 


he Palettes |f Edit Alia < 


L7 
Action Recorder ¥ Custo Leal Edit Aliases 


SS» <_< | 
My Feet-Inches Setup-2014 Original” | 


N < S TT 
[-][Top][2D Wireframe] J Edit AutoCorrect tis f 


Par Edit Synonym List 
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An example of the AutoCorrect List is shown below with two commands that have 
been mistyped, and with their correct spelling. 


File Edit Format View Help 
CIRKLE, *CIRCLE 


LYNE, *LINE 
Mistyped me Correct 
Spellings Spellings 





AutoComplete 


The AutoComplete in AutoCAD has been further enhanced and now supports mid-string 
searches. In previous versions the AutoComplete only displayed command suggestions 
beginning with the word you entered, it will now display command suggestions with the 
word you enter, anywhere within it. 


In the example below, if you enter SETTINGS, AutoComplete will respond with various 
suggestions with the word SETTINGS anywhere within a command 


EE SETTINGS (OPTIONS) 


Fee a elo 
aman 


LAYERSETTINGS (LAYERSTATE } 
ea SETTINGS (OPTIONS) 


4 ONLINESYNCSETTINGS 


a E 
i I’ + DSETTINGS 


a 
1 
e 


ESEE 


$ 4 4s, *- 7 SETTINGS wil, 


Command Line entry Dynamic Input entry 


WSSETTINGS 


£2, LAVERSETTINGS (LAYERSTATE) 
I's SETTINGS 

éo} WSSETTINGS 

La) EXPORTSETTINGS 
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Adaptive Suggestions 


When you first use AutoCAD 2014, commands in the suggestion list are displayed in the 
order of usage which is based on general customer data. As you use AutoCAD more 
and more, the commands will be displayed according to your usage, it adapts to your 
way of working, showing the commands you use most frequently in the suggestion list. 


Synonym Suggestions 


The new command line in AutoCAD 2014 has a built in Synonym list. When you enter a 
word at the command line, AutoCAD returns a command if it can match it in the 
synonym list. 


For example, if you enter BREAKUP at the command line, AutoCAD will return the 
command EXPLODE. Or if you want to type a paragraph of text and enter the word 
PARAGRAPH at the command line, AutoCAD will return the command MTEXT. 


You can add your own synonym’s to the list which can be accessed by selecting: 


Ribbon = Manage tab / Customization panel / Edit Aliases w / Edit Synonym List 


Home Insert Annotate Layout Parametric Ma ereo: Output 
© 2| eE yo 
e A | 


Export 
Record | User Tool 


Interface Palettes |G Edit Alia Sh 
Action Record ant y% — 
CLON RECOTUET USTO w Edit Aliases 


| My Feet-Inches Setup-2014 Original* * 


b Edit AutoCorrect List | 
[—][Top][2D Wireframe] 


q Edit Synonym List D 
Ă—— r 





Internet Search 


AutoCAD 2014 now allows you to search for more information on a command that is 
displayed in the suggestion list. If you move the mouse cursor over a command in the 
list, it will display a Search on Internet icon and a Search in Help icon. 


You can click on either of these two options to get extended help on the command you 
entered. So for example, if you type in ARRAY at the command line and choose the 
Search on Internet option, your current internet browser will open and show internet 
suggestions for AutoCAD ARRAY. 
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Whichever command you choose to search for help on the internet, the word AutoCAD 
will always precede it. An example of the search and help icons is shown below. 


Search in Search on 
Help Internet 


ee hg à 
meee hd an 
Sere | tara) es) 


eM a 


eae hase 


ARRAYCLASSIC 


a= ARRAYCLOSE 





Content 


The new Command Line in AutoCAD 2014 also allows you to quickly access layers, 
blocks, hatch patterns/gradients, text styles, dimension styles and visual styles. For 
example, if you have a drawing open that has block definitions with the name DOOR, 
and you enter DOOR at the command line, the suggestion list will display all the blocks 
with that name in it, so you could then insert that block directly from the command line. 


The example below shows the command line suggestion list with block definitions of 
DOOR, you would simply click on the block you needed, and then insert it into your 
drawing. 


Click on the block you 
require to insert it into 
your drawing 


wi Block: DOOR 2 





Layer: DOORS 
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Categories 


The command line suggestion list is made easier to navigate by organizing commands 
and system variables into categories. To see the results you can expand the category 
by clicking on the + sign, or you can press the Tab key to cycle through each category. 


Re HATCHEDIT 


Shue siesta 4 


zi HATCHGENERATEBOUNDARY 


ere care) anne || 


a an E hg 


Be -HATCHEDIT 


ee Ni 


Layer: 


— Hatch: 


— Hatch: 
— Hatch: 
— Hatch: 
— Hatch: 


B Hatch: 


Input Settings 








Click to expand the 
HATCH category 


Scroll bar 

ACAD as ATASS 

POM) a s iTS 

The HATCH category has 
been expanded, you can 
now scroll through the 
list of Hatches 


POM on ss 
ACAD [SO065W168 
PO ns) hs 


Be ss 


You can choose to turn on or off any of the new command line features by right-clicking 
on the command line and selecting Input Settings, you can choose between 
AutoComplete, AutoCorrect, Search System Variables, Search Content, and Mid- 


string Search. 







Recent Commands 





AutoComplete 


Input Settings 
z at 


Input Search Options... 


AutoCorrect 





History 





Search System Variables 







Cut Search Content 


Copy Mid-string Search 







Copy History Delay Time 









Paste 


Paste to CommandLine 


Transparency... 


Options... 
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In addition to the Input Settings, you can further refine the settings by right-clicking on 
the command line and selecting Input Search Options. This will open the Input 
Search Options dialog box where you can change settings like the amount of times 
you can mistype a command before it gets entered into the AutoCorrect List. 


Recent Commands 


Input Settings 


Select to open up the 
Input Search Options 
Dialog box 


Copy History 
Paste 


Paste to CommandLine 


Transparency... 





Options... 


AutoComplete 
Enable AutoComplete 


Enable Mid-string search Content Type 


Sort suggestions Block 
© According to frequency of usage Layer 
© Alphabetically Hatch 
Text Style 
AutoCorrect Dim Style 
Enable AutoCorrect Visual Style 


Search content at command line 


Remember corrections after 3 mistypes 


Search system vanables 
Separate commands and system vanables 


Suggestion list delay time 200 milliseconds 
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Index Terms Links 
# 

3D Object Snap 
3DOSNAP 1-14 
A 

About Author - 


Absolute, Coordinates 


p 
5 
Uo a 
piels 
J | |} GOTT 


Acad, pgp 

Add a printer/plotter App. A 
Aliases 30-7 
Aligned dimension 19-6 
All, Zoom 4-8 
Am 1-14 
Angle, dimensioning 18-6 
Angle, Rotate 14-4 
Annotation monitoring 1-14 
Annotation visibility button 28-3 
Annotative Hatch 28-8 


Annotative objects 
Annotative property 
Annotative property 
Annotative scale, Remove 
Annotative scales, multi. 
Application menu button 
Application menu 


Application window 


Arc Aligned, Text 30-2 
Arc length, dimension 22-3 
Arc 22-2 
ArcText 30-2 
Array, Edit 13-4 
Array, Path 13-9 
Array, Polar 13-5 
Array, Rectangular 13-2 
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Arrow, flip 
Associative, Dims 
Author, About 


Autocomplete 
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Autodesk 360 Connectivity 


Autodesk 360, Design Feed 30-20 
Autodesk 360, Download from 30-19 
Autodesk 360 Online Services 1-19 
Autodesk 360, Open from 30-15 
Autodesk 360, Save to 30-12 
Autodesk 360, Upload to 30-16 
Autodesk 360 Tab 30-14 
Autodesk Exchange 1-19 
Automatic Save 2-22 
Automatic Sync settings 30-14 
B 

Back up files 2-23 
Baseline dimension 16-6 
Basic ToolTip 1-21 
Block Editor 29-8 
Block, Purge 29-9 
Block, Re-defining 29-8 
Blocks and Layers 29-5 
Blocks and Multileader 29-10 
Blocks, Creating 29-2 
Blocks, Inserting 29-6 
Break between 2 points 6-3 
Break 6-2 
Break, at point 6-2 
Break-Line Symbol 30-6 
Breaks, dimension 17-8 
C 

Cartesian Coord System 9-2 
Center, Object Snap 4-3 
Centermark, dimension 18-7 
Chamfer 7-9 
Circle 3-2 
Circle, 2 Points 3-3 
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Circle, 3 Points 

Circle, Center Radius 
Circle, Center Diameter 
Circle, Tan Tan Radius 
Circle, Tan Tan Tan 
Cloud, Autodesk 360 
Collect, Multileader 
Color, Hatch 


NO Uo 
I — — l l l P _ 
N D = Uo Uo NO NO Uo 


Columns, Text 8-7 
Command Aliases 30-7 
Command line entry 2-8 
Command Line 1-16 
Command Line Enhancements App. D 
Command, Selecting a 2-7 
Configure System Intro-2 
Continue dimension 16-5 


Conversion factor, Metric 


© 
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~] ~] J O O O l ° 
l l l l l l — I 


Convert Mtext 
Coordinate Display 
Coordinate Input 
Coordinates, Absolute 


Coordinates, Relative 


Copy, Array 

Copy, Multiple 

Copy 

CP 30-8 
Create master template 26-23 
Create template 2-2 
Crossing polygonal 30-8 
Crossing window 2-13 
Current Scale, Add 28-4 
Cursor 1-19 
Customize Quick Access 1-10 
Customizing mouse Intro-10 


D 

Degree clock, Polar 11-2 
Design Feed, Autodesk 360 30-20 
Design Feed, open palette 30-20 
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Design Feed, tag a colleague 
Diameters, dimensioning 
Dim-Arch 

Dim-Decimal 

Dimension Arc length 
Dimension breaks 


Dimension centermark 
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Dimension editing grips 


Dimension jog line 17-11 
Dimension Large Curve 22-5 
Dimension position editing 17-3 
Dimension style editing 17-5 
Dimension style override 17-6 
Dimension style, create 16-8 
Dimension styles 16-7 
Dimension sub-style 18-9 
Dimension text editing 17-2 


Dimension, Aligned 
Dimension, Baseline 
Dimension, Continue 
Dimension, editing quick 
Dimension, Linear 
Dimension, Quick 
Dimension, re-associate 


Dimensioning angles 


Dimensioning diameters 18-2 
Dimensioning radii 18-4 
Dimensioning 16-2 
Dimensions, Paper Space 27-9 
Dimregen 16-3 
Dims, Associative 16-2 
Direct Distance Entry 
Directory 2-17 
Display choices 1-9 
Divide 25-7 
Donut 5-6 


Oo 
S 
PJZ 
NEL OTT a 


Donut, fill mode 
Download from Autodesk 360 


Downloadable files 


i 
~ 


Drafting Settings 
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Drag 

Drawing Area 

Drawing Limits 

Drawing Lines 

Drawing Setup 

Drawing Setup, Precision 


Drawing Setup, Units 
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Ducs 

Dyn 1-14 
Dynamic Input 11-4 
Dynamic Input 1-18 
Dynamic Input 2-9 
Dynamic Input App. C 
Dynamic User Coord System 1-14 
E 

Edit Array 
Editing dimension text 17-2 
Editing hatch 15-12 
Editing text 8-10 
Editing, dim. Position 17-3 
Ellipse 5-3 


Ellipse, Axis End 
Ellipse, Center 
Ellipse, Elliptical Arc 
Enclosed object 
Endpoint, object snap 
Entry, Command line 


Entry, keyboard 


Erase 

Exiting AutoCAD 

Explode 

Express Tools 30-2 
Extend 6-5 
Extended toll tip 1-21 
Extents, zoom 4-8 
F 

Factor, Scale 14-2 
Files to download 2-2 
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Files, Back up 
Files, Multiple open 


Files, Recovering 
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Files, Save 

Fill mode 

Fill mode, polyline 23-4 
Fillet 7-7 
Flip arrow 18-8 
Floating Command line 1-15 
Floating Panels 1-11 
Folder 2-17 


G 


Gradient, hatch 
Grid 


Grid 


Grid behavior with limits 4-12 
Grips, editing dims 20-5 
Group 30-9 
H 


Hatch angle 
Hatch boundaries 
Hatch color 


Hatch creation 


Hatch gradient 

Hatch Origin 

Hatch pattern 15-4 
Hatch properties 15-3 
Hatch scale 15-5 
Hatch solid 15-10 
Hatch spacing 15-5 
Hatch transparency 15-5 
Hatch type 15-4 
Hatch 15-2 
Hatch, annotative 15-6 
Hatch, Annotative 28-8 
Hatch, associative 15-6 
Hatch, changing boundary 15-12 
Hatch, editing 15-12 
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Hatch, ignoring 
Hatch, mirror 
Hatch, patterns 
Hatch, trim 

Hatch, user defined 
Help Menu 
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Icons, status bar 
ID Point 
Ignore hatch objects 
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Increment Snap 


P 
a 


Increment Snap 


Indents 
Infer 1-13 
Inferred geo constraints 1-13 
Infocenter 1-19 
Inserting Blocks 29-6 
Intersection, Object Snap 4-3 
J 

Jog line, Dimension 17-11 
Join 24-4 
Justification, text 8-2 
K 

Keyboard entry 2-8 
L 

Large Curve, dimension 22-5 
Layer match 21-3 
Layer properties manager 3-10 
Layer, color 3-11 
Layer, controlling 3-9 
Layer, creating a 3-15 
Layer, delete an existing 3-10 
Layer, Freeze 3-9 


ri 
oo 


Layer, how to select 


I 
oo 


Layer, how to use 
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Layer, loading linetype 
Layer, lock 

Layer, new 

Layer, not plottable 
Layer, On-Off 

Layer, plottable 
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Layer, thaw 

Layer, transparency 3-14 
Layer, unlock 3-9 
Layers and Blocks 29-5 
Layers 3-8 
Layout / Model tabs 26-9 
Layout tab 26-4 
Layout tab, Plot from a 26-18 
Layout tab, rename 26-15 
Layout 26-3 


Layout, Using a 
Layouts 
Limits, Drawing 
Limits, grids behavior 
Line Spacing, Text 
Linear dimension 
Lines, closing 


Lines, drawing 


Lines, horizontal 2-11 
Lines, vertical 2-11 
Linetype loading 3-16 
Lineweight settings 3-12 
Lineweight 1-14 
Lineweight, assigning 3-13 
Lineweight, display set 3-12 
Lineweights 3-12 
Loading linetypes 3-16 
Lock viewport 26-12 
LWT 1-14 
M 

M2P, Object Snap 
Match properties 21-2 
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Match, Layer 
Mbuttonpan 

Measure Tool 

Measure 

Metric conversion factor 
Mid between 2 points 
Midpoint, Object Snap 


Mirror Line 

Mirror text 7-6 
Mirror 7-5 
Mirrtext 7-6 
Model / Layout tabs 26-9 
Model / Paper button 26-9 
Model Space 26-3 
Model Space, Plot from 9-13 
Model tab 26-4 
Modify text 30-3 


Mouse customizing 
Move 
Moving Origin 
Mtext, convert 
MTjigstring 
Multileader and Blocks 


Multileader style, create 


Multileader R 
Multileader, add lines 19-2 
Multileader, align 19-3 
Multileader, Collect 29-14 
Multileader, remove lines 19-3 
Multileader, single 19-2 
Multiline text 8-4 
Multiple copies 7-2 
Multiple open files 2-18 
MV 26-7 
My Decimal Setup 26-23 
My Feet-Inches Setup 27-10 
N 

Navigation bar 1-20 
Nearest, Object Snap 5-8 
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New drawing, start a 
Node, Object Snap 
Nudge 


T 
oo 


O 


Object Snap, Perpendicular 
Object select windowing 
Object Snap 

Object Snap 

Object Snap, Center 


Object Snap, Endpoint 
Object Snap, how to use 
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Object Snap, Intersection 
Object Snap, M2P 
Object Snap, Midpoint 
Object Snap, Nearest 


Object Snap, Node 5-8 
Object Snap, Quadrant 4-3 
Object Snap, running 4-6 
Object Snap, Tangent 4-3 
Object, enclosed 30-5 
Objects, Annotative 27-4 
Objects, selecting 2-13 
Offset 12-2 
Offsetgaptype 12-8 
Open documents 1-8 
Open existing drawing 2-17 
Open from Autodesk 360 30-15 
Options Intro-3 
Origin icon 1-19 
Origin 9-2 
Origin, moving 10-2 
Ortho 1-13 
Osnap 1-13 
Otrack 1-14 
P 

Page Setup Manager 26-6 
Page Setup, Create a 26-13 
Pan 26-10 
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Panels, Floating 

Paper Space dimensions 
Paragraph, Text 

Path, Array 

Pattern, hatch 


Perpendicular, Object Snap 
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Pick, selecting objects 


Pinned files 1-9 
Plot from Layout tab 26-18 
Plot from Model Space 9-13 
Point Style 5-7 
Point 5-7 
Polar Array 13-5 
Polar coordinate input 11-2 
Polar degree clock 11-2 
Polar Snap 11-10 


Polar Snap 
Polar tracking 
Polar Tracking 
Polar 
Polygon 
Polygon, center radius 


Polygon, Edge 


Polyline fill mode 

Polyline 23-2 
Polyline, edit 24-2 
Precision, Drawing Setup 4-14 
Prefix 19-8 
Previous, Zoom 4-8 
Printer / Plotter, Add a App. A 
Printing Intro- 1 
Properties palette 12-4 
Properties palette, Quick 12-6 
Properties, match 21-2 
Property, Annotative 26-22 


N 
Y 
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Property, Annotative 
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Purge block 
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QP 1-14 
Quadrant, Object Snap 4-3 
Quick Access Toolbar 1-10 
Quick dimension 20-2 
Quick dimension, editing 20-4 


Quick properties palette 
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AII 


Quick Properties 


R 
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Radi, dimensioning 
Real time, Zoom 
Recent documents 
Recovering a drawing 
Rectangle 

Rectangle, Area 
Rectangle, Chamfer 
Rectangle, Fillet 
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Rectangle, Rotation 


Rectangle, Width 3-5 
Rectangular, Array 13-5 
Re-defining block 29-8 
Redo 2-15 
Reference, Rotate 14-4 
Reference, Scale 14-2 
Relative, Coordinates 9-4 
Remove Quick Access tool 1-10 
Rename Layout tab 26-15 
Revision Cloud 21-4 
Ribbon 1-11 
Rotate 
Running Object Snap 4-6 
S 

Save As 2-21 
Save to Autodesk 360 

Save 
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Save, Automatic 


NS 
N 
bd 


Saving a drawing file 
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Scale Factor 
Scale Reference 
Scale 
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Scale, Adjusting Viewport 


Scale, Remove annotative 
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Scaled drawings 


Scales, Multi-Annotative 28-2 
Search box 1-19 
Search 1-19 
Selecting a command 2-7 
Selecting objects 2-13 
Selection Cycling 1-14 
Shortcut menu 2-12 
Single Line Text 8-2 
Snap 1-13 
Special text characters 

Spelling Checker 

Starting AutoCAD 

Status Bar 

Stretch 
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Text, Line Spacing 
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Units, Drawing setup 
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